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Busk’s report, Baron purposed a new etiology, being the first to discover at autopsy 
a communication between the cavernous sinus and the internal carotid, and thus esta- 
blished the fact that the cause of pulsating exophthalmos might be an intracranial rather 


thai) an extracranial disorder. So 



Fir., i. — Enj;ra\ inf? of Travers' patient before 
and after operation, front Med. Chir. Trans. 1813, 
vol. 11. This vtas the first description of pulsatinc 
exophthalmos. 


was his report, however, that it escaped general 
. notice, yet he should have the' credit of 
establishing the most important point in 
the etiology of pulsating exophthalmos. 
In 1841, Gendrin 15 reported an autopsy 
upon a case of pulsating exophthalmos and 
1 found as did Baron a communication 
between the internal carotid and cavernous 
sinus. Nelaton, 10 in 1856, found another 
such communication at autopsy, and in 
1 1S57, the following year, Hirschfeld, 17 also 
in France by another autopsy report con- 
firmed the idea of an arterio-venous 
communication. 

Brainard, ls Professor of Surgery at 
Rush Medical School, in 1851, cured a case 
of pulsating exophthalmos by injection of a 
coagulating fluid into the dilated veins 
about the orbit, yet the patient lost the 
vision in that eye. In 1856, digital com- 
pression was first recommended and used 
successfully by Professor Gioppi, 10 of 
Padua, Italy, for treatment of a case of 
spontaneous pulsating exophthalmos, and 
in 1857, bilateral ligation of the carotid 
was used by Buck, 20 of New York. 

In 1870, Delens 21 of Paris, published 
an exhaustive monograph on arterio- 
venous communication between the caver- 
nous sinus and the internal carotid. 
Although French writers after 1835 recog- 
nized the intracranial origin of most 
cases of pulsating exophthalmos, the 
English continued to attempt to explain 
the condition on a purely orbital basis. 
Thus in 1854, Curling, 22 of London, sup- 
ported the view of Busk concerning the 
etiology and in 1858, Bowman and 
Hulke, 23 of London, recorded a case with 
autopsy in which they found a dilated oph- 
thalmic vein but no intracranial lesion. 

In 1859, Nunneley, 21 Chief Surgeon of 
Leeds Eye and Ear Infirmary, thought the 
etiology was a false traumatic aneurism 
of the eye, or less often an aneurism of 
the ophthalmic artery. Nunneley’s next 


paper in 1864, brought the first admission 
In English authors that the condition might be of intracranial origin. He gave up 
his former idea of false aneurism and believed that an obstruction to the return flow 
from the eye through the ophthalmic vein to the cavernous sinus was to be held accountable. 
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number of cases were due to an aneurism of the ophthalmic or the internal carotid 
artery, or to tumor of the orbit. 

Since this most memorable monograph by de Schweinitz and Holloway numerous 

Table I. 


Showing Proportion of Males and Females. 



Number 

Num- 

Per 

Num- 

Per 


Etiology 

of cases 
collected 

ber of 
males 

cent. 

males 

ber of 
females 

cent. 

females 

stated 


Spontaneous 


Author’s series (1923) 

38 

6 

18.18 

27 

81.82 

5 

Combined series of Bedell (1915); Rhodes 
(1916); Zentmeyer (1916); and Von Nagy 

(1919) 

■ 

6 

37-5 

10 

62.5 

1 

De Schweinitz and Holloway series (1907) 


6 

42.85 

8 

57-14 

0 

Combination of all series preceding 1907 
including Rivington’s, Sattler’s, Keller’s, 
Reuchlin’s, etc., series 

57 

12 

23.64 


77-35 

4 

Total spontaneous cases 

126 

30 

25-87 

86 

74-13 

IO 


Traumatic 


Author's series 

83 

60 

84.51 

ii 

15-49 

12 

Combined series of Bedell (1915); Rhodes 
(1916); Zentmeyer (1916) ; and Von Nagy 

(1919) 

67 

56 

86.15 

9 

13.84 

2 

De Schweinitz and Holloway series (1907) 

54 

3i 

65-95 

16 

34-04 

7 

Combination of all series preceding 1907. . . . 

214 

147 

73-5 

53 

26.5 

14 

Total traumatic cases 

418 

294 

76.76 

89 

23.24 

35 


Etiology Not Stated 


Author’s series 

IO 

6 


0 


4 

Combined series of Bedell (1915); Rhodes 
(1916); Zentmeyer (1916) and Von Nagy 
(1919) 

4 

I 


0 


3 


De Schweinitz and Holloway series (1907) . . 

I 

0 


0 


I 

Combination of all series preceding 1907. . . . 

29 

0 


0 


29 

Total 

44 

7 


0 


37 


Grand total all cases 

588 

33i 

65.42 

175 

34-58 

82 


case reports have appeared, yet no complete assembly of them has been made and 
hence no conclusions have been drawn. 

Etiology . — (See Table I.) Of the entire series of 588 cases, there have 
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The left eye is involved more often in the spontaneous type while the 
right eye is slightly more frequently involved in the traumatic type, lhe 

Table III. 


Showing Proportion of Involvement of Right or Left Eye. 


Etiology 

Involving 

Author’s 

series 

Combined 
series of 
Bedell, Rhodes, 
Zentmeyer 
and 

Von Nagy 

De Schweinitz 
and Holloway 
series 

Combined 

Sattler, 

Reuchlin 

and 

Keller 

Totals 

Per- 

cent- 

ages 

Spontaneous. . 

Right Eye 

8 

8 

4 

22 

42 

33-33 


Left Eye 

18 

4 

6 

30 

58 

46.03 


Both Eyes 

6 

2 

2 

2 

12 

9-53 


Not Stated 

6 

3 

2 

3 

14 

11. 11 


Total 

38 

17 

14 

57 

126 


Traumatic. . . . 

Right Eye 


30 

25 

82 

165 

39-47 


Left Eye 


24 

21 

87 

157 

37-56 


Both Eyes 

14 

8 

5 

3i 

58 

13.88 


Not Stated 

16 

5 

3 

14 

38 

9.09 


Total 

83 

67 • 

54 

214 

418 


Etiology not 

Right Eye 

0 

1 

1 

0 

2 


Stated 

Left Eye 

0 

0 

0 

0 

— 



Both Eyes 

0 

0 

0 

0 

- 



Not Stated 

10 

3 

0 

29 

42 



Total 

10 

4 

1 

29 

44 



Table IV. 


Tabic of Autopsy Finding in Pulsating Exophthalmos. 


1 

Lesion 

Spontaneous 

Traumatic 

Total 

Autopsies 

collected 

by 

author 

All previous 
reported 
autopsies 
* 

Autopsies 

collected 

by 

author 

All previous 
reported 
autopsies 
* 


Arterio-venous communication 

3 

7 

4 

IO 

24 

Thrombosis of cav. sinus and ophth. 
vein with probable art.-ven. com- 
munication 

0 

6 

0 

2 

8 

Aneurism of int. carotid 

I 

2 

0 

1 

4 

Aneurism of ophth. artery 

Within orbit 

Outside orbit 

O 

0 

2 

I 

0 

0 

3 

Tumors of orbit 

I 

6 

0 

0 

7 

Lesion not discovered 

4 

3t 

0 

0 

4 

Total 

6 

27 

4 

13 

50 


19 autopsies collected by Sattler; 9 by Keller; 2 by Reuchlin; and 11 by De Schweinitz 

and Holloway. 

t Two of these 3 were patients in whom the pulsating exophthalmos had been cured and patients died 
of other cause. 

t Incomplete autopsy. 
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CHARLES EDWARD LOCKE, Jr. 

Anatomical Considerations . — The anatomical boundai'ies of the caver- 
nous sinus and the close relation to the internal carotid are clearly shown 
in Fig. 2 from Cunningham’s Anatomy. The proximity of the 2nd, 3rd, 
4th, and 6th cranial nerves, and ophthalmic division of the 5th cranial nerve 
to the cavernous sinus may be readily seen. A cross-section of the caver- 
nous sinus, Fig. 3 from Grey’s Anatomy, shows the internal carotid artery 


Supraorbital artery — 
T.ncrimal gland- 
Superior rectus, cut — fet-Anr 
Eyeball 


Lateral rectus 

Lacrimal artery 

Superior rectus, cut 
Inferior ophthalmic vein 
Superior ophthalmic vein 

Optic nerve 

Superior ophthalmic vein 



'EsAiSSA- Commencement of superior 
‘ ‘1 .‘■‘-LimVSJ ophthalmic vein 

'• •. .■riWa.Kil 

Reflected tendon of superior oblique 
Ophthalmic artery 

Anterior ethmoidal artery 

Posterior ethmoidal artery 
Ciliary arteries 

Levator palpebrm, cut 
Annulus communis (of Zinn) 
Ophthalmic artery 

Optic commissure 


. Internal carotid artery 

Fig. 4. — The left ophthalmic artery and vein. Note the venous plexus behind the orbit. Exophthal- 
mos associated with intracranial arterio-venous fistula of the internal carotid and cavernous sinus may be 
caused by the dilatation of these pulsating vessels pushing the eye. forward. (Morris’ Anatomy, P. 
Blakiston’s Son & Co.) 


lying within the sinus with the 3rd, 4th, 6th and the ophthalmic and max- 
illary divisions of the 5th cranial nerve. 

Rawlings 20 has found that 70 per cent, of the .fractures of the base of 
the skull involve the body of the sphenoid bone. Both internal carotid 
artery and cavernous sinus are comparatively immovable in this region so 
that it is quite natural that an underlying fracture might rupture or injure 
their adjacent walls. The cases of actual rupture are those clinically in 
which the patients hear the bruit immediately upon return of consciousness, 
while those who hear the bruit only some days or weeks after the accident 
are cases in which only a damage of the vessel walls has occurred, which 
later ruptures. A penetrating wound, too, may have such a course that it 
comes in contact intracranially with both internal carotid artery and caver- 
nous sinus. It thus may rupture or weaken the adjoining walls of these 
two vessels. 
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CHARLES EDWARD LOCKE, Jr. 

The mechanism of production of a pulsating exophthalmos spontaneous- 
ly without an injury is more difficult to explain. This may be due to a dis- 
eased and weakened condition of the walls of the adjoining vessels. Again, 
it seems probable that an arterio-venous communication may occur by a 
rupture of a simple aneurism in the portion of the internal carotid which 
lies within the cavernous sinus or in its immediate neighborhood. The 

spontaneous type of pulsat- 
ing exophthalmos, of course, 
may be due also to a simple 
aneurism of the internal 
carotid or ophthalmic artery, 
or even to tumor of the orbit. 

The enormously dilated 
and pulsating ophthalmic 
vein lying behind the orbit 
affords at least one explana- 
tion of the exophthalmos 
and orbital pulsation associ- 
ated with the phenomena of 
arterio-venous communica- 
tion between the internal 
carotid and cavernous sinus. 
Figure 4 of the orbital veins 
after Poirier and Charpy 
show the plexus behind the 
orbit, which takes part in 
this dilatation. 

The explanation of the 
cause of the very large, pul- 
sating, vascular masses 
above the internal angle of 
the eye is a question which 
naturally arises. One would 

Tig 6 — Case I before operation Note the exophthalmos - , r . , 

and internal strabismus of left eye and the ptosis of left upper SUSpeCt Wit 11 a tlStula be- 
ltd infringing on pupil. . . . , 

tween the internal carotid 
and the cavernous sinus that the rush of arterial blood would be amply taken 
care of in the great intracranial venous sinuses. This, however, is not true, for 
in the majority of cases much of the arterial blood finds its way into the 
supeiior ophthalmic vein forming large dilated swellings. The anatomical 
explanation of this fact, I think, is that the ophthalmic veins have no dense 
tissues surrounding them such as the bone and dura which surround the 
superior and inferior petrosal sinus, the other exists of the cavernous sinus. 

I he various cranial nerves may be involved in four very different ways 
by four \ery different types of mechanism: First, that of direct injury of 
the nerve by the fracture or contusion which causes the rupture of the 
cavernous sinus and internal carotid. Thus the ist, 2nd, 3rd, 4th, 5th, and 6th 

10 
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University of California Hospital No. 18043, an American male, aet, twenty-five, 
an electrician by occupation had a negative family history except that father died 
aet, forty-six of apoplexy. Past history was negative. Present illness : On Sep- 
tember 25, 1922, the patient was in an automobile accident and was unconscious for 
forty-eight hours, with profuse bleeding from the right ear, nose and mouth. There 
was no subsequent memory of the next five days, but on fully regaining his senses, he 
noticed numbness of the left side of the face, stopping at the midline, deafness of right 
ear, and with the left eye his vision was only sufficient to distinguish between light and 
darkness. Six weeks after accident, the patient was first aware of a blowing bruit 
within his head, louder on the left side, which he described as sounding like “the exhaust 
of a steam valve”. At this time the vision in the left eye was still defective and soon 

an internal strabismus and exoph- 
thalmos of O.S. appeared. He then 
first noticed a bilateral loss of 
smell. O11 January 4, 1922, the 

patient entered University of Cali- 
fornia Hospital. At this time physi- 
cal and neurological examination 
showed a well developed, very mus- 
cular young man with a left-sided 
pulsating exophthalmos (see Fig. 6), 
a systolic blowing bruit best heard 
over left eye and left temporal 
region, and an external rectus palsy 
of O. S. with internal strabismus. 
There was some engorgement of the 
small veins at the inner canthus and 
of the upper lid, but without dis- 
tinct pulsation of them. The left 
pupil reacted sluggishly and there 
was marked ptosis on this side. 
Although definite subjective symp- 
toms of numbness over the 1st and 
2nd divisions of the left ti igeminal 
were present, there were no objec- 
tive signs. Hearing was diminished 
in the right ear, there was a bilateral 
loss of olfactory sense and visual 
acuity of O. S. was such that 
patient could see only the 20/100 
letters when holding an ordinary 
acuity chart in his hand; acuity of 
O. D. was 20/20. Ophthalmoscopic 
examination of O. S. showed a pale disc with slightly hazy outline and dilated tor- 
tuous veins; O. D. normal. Visual fields showed defect (see Fig. 5), an X-ray of 
skull showed a left frontal fracture. Blood-pressure was 12S/95. Compression of 
the left common carotid stopped the bruit subjectively and objectively while compres- 
sion of the temporal or facial arteries or the carotid on the opposite side had no 
efTect. Blood YVassermann and urine were negative. Ticatmcnt: For about three 
weeks the patient was kept quiet in the hospital and digital compression applied. Due 
to the heavy musculature of his neck, compression could not be maintained for over 
10 to 15 minutes at a time. Even a slight movement of the sterno-mastoid muscle or 
the act of swallowing would cause the artery to slip aw^ay from the compressing 
finger. The patient was then sent home where the same treatment W'as continued for 
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Fig. 8. Case II before operation. Note exophthalmos, 
internal strabismus and ptosis. 


e/evcn u TRAC ^1AL a 

StlU Prc Sei)t 7 1 "'** Wade - Tr"^ ° f f *>e on ^ c/ a;mw ^ Sth csi a th 

(?!e same as „ app ^r aiJCc * 4 ' d /, e /, J . <- Se e m ern *l str, 

? v s ">at s/m,, . " as ad teen 'J. T/,„ a ' 

C; op r--. — 

„ x J 'S'- r) ,n, prover/ 

o. a s ]"'°" ° f «r? e,e «' 

Of f/ie l 0 "' 0 " ,,lcr cased "° hs 

K ”«»e® of "’ ;t, Vo o,c asc rJ for 

mart-;., oi thn . 0 dis- 

appear * S ' 1I,C bl 0 C , n/jlfor 'D 
b ^,7 10 ; nial Afa d ' VCS ^s 

the i e f£ U ,/)/e > U’a s j ” U /jr m>, 

<«.po raI r W •« iT °” w 
e, ' er ’ "ot lf°"' 7 V S ,f, hft 

e.vcen/ i3ear d 6 V f , s ’ 1 ] o\v- 
T 'k defeef ? iona % at “. ficnt 

as M'e/7 de, P a/m J c,Is e 

*«to “ as p“r ** 

»or„ Ja/ ^ s/de, tva s ^ Ccfed 



tfte ^ oi, at^ 0 ^. 

»or„ Ja/ ^ s/de, tva- ^ Ccfe ^ 
. C As;; n mos t 

-t;-- v g :;z ! « z 


I 


sn 


pio7cZ7 t ^ on of • , 

an hisl w' Pu > f/icT T° Nlt,! a!~ ^°pL 

pxs^tfss izsfzs&Sa* ™».s 

pa —Ws Sr »-= ^ ; e w “-4 ;„ f >: «» =. 

£ ^‘AaWc ^ 6 .0“f four fc„. a f"f n 
W *»s; 00 „/ ®o-H« af , ' a r rd V 

'oft «L aC<:i - 

Setl unal 


CHARLES EDWARD LOCKE, Jr. 


nerve and he entered the University Hospital, February 6, 1923, almost four and one- 
half months after injury. At this date physical examination and neurological examina- 
tion showed a well marked pulsating exophthalmos O. S. (see Fig. 8), a systolic bruit 
heard loudest over O. S.; marked dilatation of angular and naso-frontal veins and also 
the veins of the upper lid and tiny vessels of the conjunctivum. A distinct thrill could 
be felt near the internal canthus. Almost a complete 6th nerve palsy with internal 
strabismus was present. Very slight pressure in the supraorbital region gave pares- 
thesias over ophthalmic division of 5th nerve, yet in this region no actual sensory 
changes were demonstrable, and the corneal reflex was present. Fundi showed dilated 

— and tortuous retinal veins but 

no atrophy nor oedema. Com- 
' pression of the left common 



tne Druit to 


Fig. 10.- 


-Case II six months following ligation of dilated veins 
of the supraorbital region. 


carotid caused 
cease, but after ten minutes of 
compression, numbness of right 
arm and leg appeared. Com- 
pression of opposite carotid, 
left facial or temporal arteries 
had no effect, yet compression 
of the dilated veins at the inner 
canthus of O. S. caused the 
bruit to cease almost entirely. 
Visual fields showed no defect 
and X-rays of skull were nega- 
tive. Blood Wassermann and 
urine were negative. Blood 
pressure was 116/76. Treat- 
ment: Because of the numbness 
of right extremities resulting 
from shutting off of the left 
carotid, preliminary graded 
digital compression was em- 
ployed. At first ten-minute 
periods of compression three 
times a day were used and dur- 
ing six weeks the periods grad- 
ually increased to one hour, 
three or four times a day. 
Numbness of opposite extremity 
no longer resulted. The exoph- 
1923, under local anesthesia, the 


thalmos and bruit, however, became worse. On May 26, ^ 

left internal carotid was exposed and compressed with a Crile clamp for sixty minutes. 
During this period 110 numbness, anaesthesia nor paresis appeared on the opposite side, and 
the bruit was entirely shut off. A permanent double ligature was then made. This con- 
tinued to shut off the bruit subjectively and objectively and during the next two 
weeks exophthalmos decreased to about one-half, the pulsation was hardly visible, and 
the 6th nerve palsy largely disappeared (see Fig. 9). The bruit was not audible to 
t ic patient, but after two weeks it could be very readily heard by the stethescope over 
t ic mass of dilated and pulsating veins above the inner canthus. This mass increased 
m size and a more distinct thrill than ever could be felt over it. On July 16, 1923, 
under local anesthesia the left supraorbital and supranasal region was explored. 

10 angu '- ar anc * naso-frontal veins were found to be dilated to the size of a little 
liiger and these were doubly ligated and cut as they branched from the superior 
op ithalniic vein. For the following few days there was congestion about the eye and 
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slight pufifiness under the eye and scleral and episcleral vessels which are larger than 
those of the opposite globe. 

Case IV. — This case will be merely mentioned as a preliminary report* has already 
been made by Doctor Yoakum and the complete report will appear elsewhere. 

It was a case of traumatic pulsating exophthalmos following a gunshot wound 
of the head. Infection of the wound followed an exploratory operation in the region 
of the angle of the jaw, near the entrance of the bullet. After this the pulsating exoph- 

.. thalmos decreased, and now, three and 
one-half years later, the patient is per- 
fectly well except for a slight abducens 
weakness. 

Diagnosis . — The clinical phe- 
nomena of pulsating exophthal- 
mos is easily recognized yet the 
decision whether the underlying 
pathology is an arterio-venous 
communication, a tumor of the 
orbit, or an aneurism of the inter- 
nal carotid or ophthalmic artery, 
is often difficult. 

The age of the patient is of 
some importance in the decision, 
for aneurismal types are more apt 
to occur in middle-aged or elderly 
people. An aneurismal type may, 
however, become an arterio- 
venous communicating type by 
the rupture of a single aneurism 
of the internal carotid artery lying 
within the cavernous sinus. The 
traumatic cases are nearly always 
actual arterio-venous communica- 
tion. The presence of a pulsating 
swelling above the inner canthus also usually means an arterio-venous type, 
and bruit is usually louder than with simple aneurism or with tumor. Exoph- 
thalmos is greater with tumor and the communicating type than with the 
aneurismal type. 

With orbital tumor de Schweinitz states that the pulsating exophthalmos 
develops very slowly. The orbital growth, too, may often be palpable 
and efforts to reduce the exophthalmos are encountered with more resis- 
tance than in the other types. The bruit if present at all is very feeble. 
Other conditions such as a destructive process of the roof of the orbital 

See proceeding of the Boston Society of Psychiatry and Neurology meeting at 
Peter Bent Brigham Hospital, January 20, 1921. Arch. Neur. and Psych., June, 1921, 
vol. v, p. 754. 



Tic. 12.— Case III two and one-half years after accident. 
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Table V. 

Results of Treatment of Pulsating Exophthalmos. 
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treated in this manner. Of these, there were 67.86 per cent, cured or 
improved, with a mortality of 7.14 per cent. (See Table V). The earlier 
series from 1809 to 1907 shows a slightly higher mortality of 10 per cent., 
possibly due to the septic operative wounds which occurred frequently 
before Lord Lister’s discovery in England and Pasteur’s introduction of the 
aseptic operating room at “Hopital Cochin’*, Paris. 

Ligation of the Internal Carotid . — for pulsating exophthalmos was first 
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Fig. 14 — Arteries of the head and neck. (After Toldt, “Atlas of Human Anatomy,’’ 
Rebman, London and New York ) 


performed by Murray (New York) in 1904. Up to 1907, (de Schweinitz) 
there had been six cases reported with one cured, four improved, one nega- 
tive, and no fatalities. The case which was cured died one month later 
from rupture of an aneurism of carotid near aorta. Since 1907, there have 
been 32 cases in which the internal carotid has been ligated with 28, or 
87.51 per cent, cured or improved, and 3 per cent, or 9.37 per cent, mor- 
tality. Combining the two series there have been 38 cases in all with 86.84 
per cent, cured or improved, and a 7.9 per cent, mortality. If a comparison 
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expected. This may be interpreted as meaning a sufficient anastomosing 
circulation from the opposite carotid or from the vertebral arteries to pro- 
perly nourish the hemisphere, yet not a sufficient supply to maintain the 
arterio-venous communication. In young individuals this type of case 
should not have too lengthy a course of carotid compression therapy. Such 
treatment, if it does not early cure the condition, will merely tend to increase 
the anastomosing circulation so that a subsequent carotid ligation will not 
entirely shut off the bruit. In this type of case complete rest, subcutaneous 
gelatin injections and not less than one week’s course of carotid compression 
in young individuals and three week’s course in middle-aged or elderly 
individuals are to be recommended. In case of failure of these procedures 
ligation of the carotid, by the method described by the author (see below) 
is indicated, 

2. If the carotid, compression test shuts off the bruit yet gives headache, 
or motor or sensory signs on the opposite side , a thorough course of com- 
pression is indicated. Complete rest and subcutaneous gelatin injections 
may be carried on at the same time. The compression treatment should be 
given 4 to io times daily and increased from day to day until it is possible 
to constrict the artery for an hour at a time without the development of 
motor and sensory signs on the opposite side of the body. Figure B shows 
air instrument devised for the purpose of prolonged carotid compression. 
A thorough compression treatment is especially important in middle-aged 
or elderly individuals. It will prepare sufficient anastomosing circulation to 
alleviate the danger of subsequent carotid ligation and will, moreover, give 
ample time for cure in those cases in which conservative therapy is going 
to be successful. 

3. If the carotid compression test neither shuts off the bruit nor causes 
signs of brain anccmia, then a prolonged course of carotid compression merely 
for therapy will not be of much value. However, a i to 3 weeks course, 
depending upon the age of the patient, will be necessary for safety as a 
preliminary measure to carotid ligation. The latter procedure is indicated 
but the surgeon will not be very confident of success. 

By examination of the comparative results of common carotid and in- 
ternal carotid ligation (Table V) it will be seen that there is but little 
advantage of one over the other. Between 1907 and 1923 there have been 
more cured and improved from internal carotid than from common caro- 
tid ligation, yet with this there has been a slightly greater mortality. Only 
as case reports increase in number will it be possible to judge which of 
these two procedures is the better. Either one is comparatively safe when 
preceded by a course of carotid compression. Out of the 13 cases in the 
literature treated in this manner, there were no fatalities nor ill results. It 
seems to the author that Murray’s logic was good in suspecting fewer re- 
currences after internal carotid ligation. However, without a course of caro- 
tid compression it is probable that the mortality of internal carotid ligation 
would be greater than from common carotid ligation. 
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for a small area at the right upper pole, about i cm. in diameter, which showed some 
evidences of acini in various stages of obliterative compression. The histological 
sections showed a chronic inflammatory process with obliterative endarteritis. 

Pathological Diagnosis . — Chronic productive thyroiditis — non-luetic. 

Case II— Lieutenant-Colonel, A. P. S., white male, twenty-five years of age, Rus- 
sian aviator, was admitted to Presbyterian Hospital, New York, on December g, igi g 
(No. 4422 9), service of Dr. G. E. Brewer, with a history of swelling in the neck in 
the region of the thyroid, dyspnoea, and difficulty in swallowing; onset some three 

months prior to admission. 
Past history irrelevant ; 
venereal history denied. 

Physical examination 
was negative, except for 
dyspnoea, polyncea, and the 
presence of a mass, about 
the size of a hen’s egg, 
intensely hard, correspond- 
ing to the position of the 
right lobe of the thyroid. 

On December 9, 1919, 
the patient was operated 
upon under general anes- 
thesia. An incision 6 inches 
long was made along the 
anterior margin of the 
sterno-mastoid muscle on 
the right side, with exten- 
sion downward over the 
right sterno-clavicular joint. 
The right lobe of the thy- 
roid was involved by a new 
growth which extended out 
and into the surrounding 
tissues, causing great increase in the density of the capsule of the gland, enclosing the 
recurrent laryngeal nerve and extensively adherent to the trachea and oesophagus. The 
lower pole of the tumor was well below the clavicle. The consistency of the tumor was 
very hard and it was only slightly movable. There was increased vascularity of 
the region. 

Procedure . — Incision deepened through platysma; sterno-thyroid and sterno-hyoid 
muscles were divided across, the former being noticeably adherent to the right lobe of 
the thyroid. The capsule of the gland was exposed with great difficulty. Numerous 
branches from both the superior and inferior thyroid arteries were ligated. In order 
to free the inferior pole and to make sure of controlling hemorrhage from the inferior 
thyroid vessels, the incision was extended down over the sternum and a subperiosteal 
resection of the inner 3 cm. of the right clavicle was performed with a Gigli saw. The 
inferior thyroid vessel was then doubly ligated and the gland was removed by sharp 
dissection along the right aspect of the trachea. In this region considerable new growth 
was left where it had become incorporated in the wall of the trachea. This was done 
because it was manifestly impossible to remove the 2 or 3 inches of trachea apparently 
involved. The superior thyroid vessels were ligated and removal of the right lobe 
completed. A large rubber tube was split and used to cover the carotid artery and 
jugular rein. One hundred and twenty mgs. of radium were inserted in a small rubber 
tube and placed alongside the above-mentioned portion of trachea, the lower end of the 
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fluenza (severe) while in France in 191S, again in 1920. The last attack of influenza 
was followed within two weeks by an attack of nasal diphtheria. Prior to 1911, the 
patient was rather thin and under-weight. During the summer of 1911, however, there 
was a sudden gain in weight (about 20 pounds within five weeks), after which hair on 
scalp began gradually to fall out. In December, 1922, noticed that neck was be- 
coming larger. , • ■ ~jx'j 1 

In March, 1923, the patient experienced difficulty in swallowing food, which gave 
the sensation of being “caught” in the oesophagus and, in the case of liquids, there was 

regurgitation at times. Some 
dyspnoea on exertion was also 
noticed. The symptoms con- 
tinued and seemed to become 
aggravated, particularly the 
difficulty in deglutition. Car- 
cinoma of the oesophagus was 
thought of, but the peculiar 
history of difficulty in swal- 
lowing did not coincide, i.c., 
solid food (meat) often gave 
no symptoms, whereas liquids, 
particularly cold drinks, 
seemed to produce a spasm in 
the pharynx and regurgita- 
tion, or repeated efforts at 
swallowing. Pains, aching in 
character and at times knife- 
like, girdled the upper portion 
of the thorax, coming on 
without apparent cause, not 
related to swallowing, and 
usually of short duration. 
X-rays of the oesophagus and 
gastro-intestinal tract revealed 
no abnormalities. X-rays of 
the chest and thoracic spine 
showed no pathologic process. 

Physical examination by 
Dr. N. Stadtmuller showed a 
well-developed, somewhat 
obese male. The heart was slightly hypertrophied to the left by percussion (negative by 
X-ray); average pulse rate 116; blood-pressure 110-85; average temperature 99.6; 
urine negative; weight 217 pounds dressed; height 5 feet, 10 J 4 inches; Wasser- 
mann reaction negative (Wassermann in 1913 negative) ; remainder of physical 
examination negative. 

On July 3, 1923, the patient quite accidentally, on turning his head to the left, noticed 
a hard swelling protrude just above the sternum and in the region correspond- 
ing to the right lobe of the thyroid. This was diagnosed as a calcified thyroid adenoma. 
X-ra\ showed no calcification, but marked displacement of the trachea to the left. 
On July 24. 1923 the tumor in the neck appeared slightly larger. Dr. F. Torek was 
consulted and operation advised. 

OP ration. July 26, 1924, under local anesthesia. Platysma divided ; right thyroid 
exposed and found adherent to sterno-thyroid and sterno-mastoid muscles. Former di- 
vided, disclosing a hard tumor mass, about three-fourths the size of a hen’s egg, firmly 
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Fig. 3.— Case III 
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currence after removal. Crile, in his experiences in thyroid disease at 
Lakeside Hospital, has encountered thirteen well-defined examples. At 
the Mayo clinic forty-eight cases were encountered amongst ten thousand 
five hundred thyroidectomies. 

The etiology is obscure. Pool suggested the possibility of lues as a cause 
in view of his experience with one case. Riedel’s original contention, i.e., 
that it is the result of an infection, is somewhat indefinite. Some text-books 
suggest that acute suppurative and non-suppurative thyroiditis results from 
severe infections, such as diphtheria, scarlatina, typhoid, etc., whereas chronic 
thyroiditis results from comparatively mild infections, such as tonsillitis, la 
grippe, etc. These etiological factors seem equally vague and indefinite 
and are probably based somewhat on Riedel’s work. Ewing does not believe 
that syphilis is a factor nor that it is related to a true tumor process. 

Replacement fibrosis of a degenerating adenoma is possible, though 
degeneration in these tumors is generally in the form of a cystic degeneration. 
The possibility of hemorrhage into the thyroid as a result of disease or trauma 
to a vessel, with subsequent replacement fibrosis in a manner analogous to 
the development of a uterine fibroid, is likewise, though to a less extent, open 
to the same criticism. 


CONCLUSIONS 

1. Riedel’s iron-hard struma is analogous to chronic productive thy- 
roiditis. 

2. It is a comparatively rare lesion. 

3. Its etiology is obscure, though the possibility of its pathogenesis in 
the form of an end-process, in association with infections, adenomata and 
organization following hemorrhage must be considered. 

4. It is generally considered malignant clinically, but its benign nature is 
apparent upon histologic examination. No recurrence has been reported in 
the literature. 

5. Operative removal is the usual form of treatment. However, it may 
be well worth while to attempt its removal by radium or Rontgen-ray treat- 
ment, providing the benignity of the lesion is first established. 

I wish to thank Doctors Pool, Brewer, Torek and Stadtmuller for per- 
mission to publish these cases ; Drs. W. C. Clarke, A. P. Stout, Douglas 
Svmmers, James Ewing. George W. Crile and John de J. Pemberton for tbeir 
personal interest and aid, and especially Dr. J. E. McWhorter, who first called 
my attention to Riedel’s struma and rendered much aid in preparing this paper. 
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out venturing a positive opinion, must also be taken with caution as we have 
seen many negative explorations in such cases. 

To return to the management of uncomplicated chronic duodenal ulcer, 
which has resisted medical treatment; in which the diagnosis after careful 
study seems reasonably certain, and in which the need for surgery of some sort 
is conceded. We have been considerably disturbed by the tenor of several 
papers and discussions, and the attitude of a number of prominent surgeons 

„ , — as expressed at recent im- 

„ f portant meetings, notably 

in the New York Surgical 
Society during the past 
year ; at the Clinical Con- 
gress of Surgeons held in 
Chicago in October, 1923, 
and at the last meeting of 
the Southern Surgical 
Association. 

The attitude which 
disturbed us was the ten- 
dency to advocate radical 
measures of resection, 
often of large portions of 
the healthy stomach for 
the surgical cure of this 
disease. We cannot sub- 
scribe to the recent wave 
of enthusiasm for these 
radical methods, which 
seems to be gaining so 
many advocates. A dis- 
tinguished foreign sur- 
geon has recently been 
demonstrating partial gas- 
t r e c t o m y under local 
anaesthesia for this type of case, removing a considerable portion of the 
healthy stomach for the purpose of getting rid of small uncomplicated 
duodenal ulcers. One of the arguments advanced in support of the pro- 
cedure is that it lessens or removes the danger of the subsequent develop- 
ment of gastro-jejunal ulcer, which occurs in about 2 per cent, of cases 
following gastro-enterostomy. Von Haberer, of Innsbruck, advocates 
extensive resection followed by gastro-duodenal anastomosis, a modification 
of the Billroth I method of gastric resection, and has numerous admirers and 
imitators in this country. One of the soundest and safest of our American 
surgeons has recently brought forward a method of excision in which the 
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Fig 1 — The incision is made a little to the left of the lmea alba, 
above the umbilicus The operator stands on the patient’s left. 
This incision falls directly over the point of anastomosis, in line 
with the cardiac orifice and the duodeno-jejunal junction. 
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the pylorus, it is acrid enough to cause definite injury to the delicate duodenal 
mucous membrane. When the ulcer is once formed, as Codman well says, 
it may be likened to a fissure in ano ; an ulcer within the grip or influence of 
a constantly moving sphincter, irritated by the impact of acrid stomach con- 
tent, with little chance to heal and every chance to become deeper and develop 
a zone of chronically irritated and inflamed tissue around it. 

Gastro-enterostomy modifies both chemical and mechanical influences : 



1. It lessens the irritant char- 
acter of the stomach content, partly 
by shortening the length of time 
in which it is churned about in the 
stomach ; partly by actual diminu- 
tion of the acidity. 

2 . It greatly lessens the amount 
of stomach content still passing 
through the pylorus, even when 
there is no obstruction, and also 
the force of impact on the ulcer 
area of that which does pass. 

Whatever the real explanation 
may be, we have abundant clinical 
evidence that duodenal ulcers heal 
after gastro-enterostomy ; that 
they remain healed and that 
patients are permanently cured by 
their symptoms in a large percent- 
age of cases so treated. 

We do not believe that gastro- 
enterostomy should go into the dis- 
card in the treatment of duodenal 
ulcer nor do we believe that exten- 


F IC - 3. The incision leaves just enough of the edgi 
° 1, ™ctus sheath internally to assure secure closuri 
of the abdominal wall. 


sive resections of normal stomach 
are justifiable for this lesion. 

We are unconvinced that resec- 
tion to prevent the formation of 


gastro-jejunal ulcer is a proper procedure in the ninety-eight cases who do not 
need it to possibly avoid its occurrence in the other two. The other two might 
well be dead before the hundredth case is reached if this were made a routine 


operation. Moreover we believe that with a well-planned and uniformly exe- 
cuted technic for gastro-enterostomy that even the 2 per cent, of gastro-jejunal 
ulceis may perhaps be reduced to a lower figure. 

1 he choice of procedure is a problem of prime importance and depends to 
some extent upon the pathologic type of the ulcer. For a better understanding 
of this it is well to group the cases into general types: Leaving out acute per- 
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{orations which constitute a special problem, four such groups will be sufficient 
for our purpose. 

1. Small, single, anterior wall ulcers, without narrowing of the gut, sus- 
ceptible of local excision, without encroaching on the duodenal lumen or pylorus 
to any extent. As recently pointed out by Judd and Rankin, local excision with- 
out gastro-enterostomy is quite sufficient in this type ; but the percentage of 
ulcers suitable for this procedure is limited. 

2. Chronic indurated ulcers without obstruction ; single or multiple. We 
include in this group 
ulcers of the chronic 
perforating type ; with 
adhesions fixing the duo- 
denum or inflammatory 
mass. A majority of all 
duodenal ulcers fall in 
this class. 

We have had many 
cases of chronic perforat- 
ing ulcers without hemor- 
rhage, but with extensive 
adhesions, fixation of the 
duodenum, sometimes a 
considerable inflammatory 
mass. In many of these 
cases radical resection 
would be difficult, hazard- 
ous or quite impossible. 

If resorted to at all in this 
type it is well to do a 
gastro-enterostomy first, 
following by resection as 
a two-stage procedure 
ten to fourteen days later. 

The inflammatory mass 
may be found greatly 
diminished in size, fixation 
less marked, and radical excision much easier and less dangerous. We believe, 
however, that gastro-enterostomy alone will cure a large percentage of 
these cases and that more radical methods are generally unnecessary 
and unwarranted. 

3. Cases with duodenal stricture or so-called pyloric stenosis, a group in 
which gastro-enterostomy is the ideal operation, and in which there is the 
least controversy as to its efficiency. In no field of major surgery are the 
results of a relatively simple operation more brilliant and lasting. 

We have repeatedly operated upon cases with the strictures so tight, and 

35 



Fig. 4. — An opening is made in the transverse meso-colon 
(insert A) and the stomach drawn through. Shallow curved 
Moynihan clamps are placed on stomach and jejunum. A point on 
the stomach is selected near the greater curvature, directly in line 
with the cardiac orifiae, and overlying the duodenal junction, 
usually about 3 Vt inches to the left of the pylorus. From this point 
the line of the clamp runs a little obliquely to the left, toward the 
lesser curvature (insert B). The jejunum is grasped about 3 inches 
from its origin. The distal point on the jejunum must correspond 
to the point nearest the greater curvature on the stomach. Stomach 
and jejunum are joined by a continuous stitch of linen or gut for a 
distance of 2% inches. Openings ijhf inches long are then made in 
each viscus. 
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starvation and dehydration so extreme, that the condition at the time of opera- 
tion was most critical. 

Preliminary hypodermoclysis ; blood transfusion and operation under local 
anaesthesia often aid m obtaining a successful outcome. 

4. Cases in which severe hemorrhage has occurred, single or repeated. 
Hemorrhage occurs most frequently in deep penetrating ulcers on the posterior 
Avail or against the head of the pancreas ; often also in multiple ulcers. 

We have seen patients die of duodenal hemorrhage before any operation 

could be performed ; cases 
so exsanguinated that pre- 
liminary blood transfus- 
ion alone made operation 
possible. 

Gastro-enterostomy is 
not a guarantee against 
recurrence of hemorrhage 
which may prove fatal. 
If the patient’s condition 
permits, excision of the 
ulcer area is desirable in 
this group. If the danger 
of radical excision seems 
too great in exsangui- 
nated or debilitated cases, 
gastro-enterostomy m a y 
be sufficient or it may be 
done as the first step of 
a two-stage operation. It 
is our belief that the aA^er- 
age duodenal ulcer heals 
within tAvo or four weeks 
after gastro-enterostomy, 
but fresh hemorrhage may 
occur before time for such healing has elapsed. Repeated blood transfusions in 
moderate amounts (300 to 500 c.c.) is especially A r aluable in these cases. 

\\ e baA’e had seA r eial hemonhage cases in which gastro-enterostomy has 
effected a cuie AA'ithout letuin of the bleeding; and a few cases in Avliich AA r e 
haA'e performed immediate pylorectomy. We Avere once reluctantly forced to 
operate on a Avoman seventy-four years of age for repeated duodenal hemor- 
lhage extending oAer a period of fifteen months. Simple gastro-enterostomy 
Avas done, there Avas no recurrence of hemorrhage and she is aliA r e and Avell, 
eating heartily, AA r ithout symptoms at the age of eighty-three. We have found 
that hemorrhage either from stomach or boAA^el or both occurred in about 14 
per cent, of our cases. 

Vv e believe that radical resections should be reserA r ed for the small per- 
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^ IG 5 Tne cut edges of the posterior half of the opening are 
sutured with a s’mple continuous stitch of tanned gut Care is 
taken that each stitch shall include all layers of the wall of both 
stomach and jejunum (insert) , that spacing shall be accurate, and 
tension just enough to secure firm contact without blanching the 
tissues The mucous membrane is purposely left redundant to m- 
surc accurate apposition, and complete covering of cut edges 
Absolute hemostasis ’S insured if this suture is properly made 
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centage of cases in which gastro-enterostomy has failed to relieve the nlcei 
syndrome; for certain hemorrhage cases; cases of inflammatory mass in 
which malignancy may be suspected fa two-stage procedure), and possibly 
for the 2 per cent, in which gastro- jejunal ulcer develops. . If gastro-enter- 
ostomy is to be successful and free from complications, it is essential that a 
well thought out, routine technic should be employed. In perhaps no operation 

are slight errors in detail 


more fraught with danger 
of subsequent trouble. 

We are quite aware 
that our own method is 
not the only good one, but 
in our experience it has 
proved satisfactory and 
free from early or late 
complications. We believe 
that every surgeon should 
carefully work out the 
details of the routine 
which in his hands gives a 
uniformly smooth post- 
operative course. We 
have had only two cases 
of vicious circle, on our 
series, both occurring in 
cases in which the gastro- 
enterostomy had to be 
done through an incision 
planned for other work 
owing to an error in 
pre-operative diagnosis. 

Both cases recovered 

after secondary entero- Lembert stitch 1S completed m the same way. 

enterostomy and are now well and free from symptoms at seven years, ten 
months, and three years ten months respectively. 

Operative Technic . — There are several points in technic which we believe 
to be of importance in the operative procedure. 

Our own routine is to stand on' the patient’s left, and make a left para- 
median incision. This falls directly over the site where the stoma is to be 
made, and where the duodeno- jejunal junction lies. The stoma is placed at 
the most dependent part of the greater curvature, in a line directly below the 
cardiac orifice. First the stomach, then the jejunum are grasped with shallow 
curved Moynihan stomach clamps. The placing of the clamp on the stomach 
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Fig. 6. — A double half hitch locks the stitch at the turn 
(insert A). The return stitch for the anterior half is exactly the 
same except that separate thrusts of the needle through each edge 
are necessary; the redundant mucous membrane serves the same 
purpose as on the posterior half. A sufficient amount of tissue must 
be included In each stitch to insure against cutting through. The 
tie is made to the end left long at the start. The outer tier of 
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is important; the line is from greater curvature upward and to the left. 
Great care must be taken to see that the point neaiest the gi eater curvature 
corresponds to the distal point on the jejunum. The jejunum is grasped 
about 3 inches from the duodeno-jejunal junction. The clamps are locked ; all 
viscera except the portion in the grasp of the clamps, are replaced within the 
abdomen ; and hot towels protect the wound beneath the clamps. A simple 
whipover suture of linen is used for the outer tier, the posterior half of which 

first joins stomach and 
bowel wall for a length of 
2.y 2 inches. Openings I $4 
inches long are then made 
in stomach and jejunum, 
escaping content being 
carefully caught on 
sponges. 

No individual vessels 
are caught and the mu- 
cous membrane of both 
stomach and bowel is 
purposely left redundant. 
This insures perfect cov- 
ering of the cut edges 
of stomach and duodenal 
walls ; leaves no cracks 
into which gastric juice 
can seep, and is an im- 
poitant factor in the pie- 
v e n t i o n of subsequent 
gastro-jejunal ulcer. The 
posterior half of the 
inner tier is then made 
with special tanned catgut, 
a simple continuous whip- 
over stitch, great caie 
being taken to see that 
every stitch includes all 
laieis of stomach and gut walls ; that spacing is accuiate and tension constantly 
maintained, just enough foi film contact without blanching the tissues. Post- 
operative hemorrhage cannot occur if this sutuie is properly placed. A 
double half hitch to lock the sutuie is taken at the turn, and the same whip- 
°'cr stitch is continued back completing the anterior half of the inner tier. 
Separate thrusts of the needle through each edge are necessary on this return 
stitch, and the same extreme care is taken with spacing, tension and mucous 
membiane edge approximation. 1 he tie is made to the end of the same suture 
left long at the start. I lie anterior half of the linen outer tier stitch is then 
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Fig 7 — The cut edge of the opening in the meso colon is 
anchored to the stomach \\ ith interrupted plain catgut, care is taken 
tint the distal point of the anastomosis corresponds to the low 
point (nearest the colon) of the opening of the meso-colon This 
fixes and controls the position of the stoma, and the meso-colon 
drops o\er the suture line gmng it additional protection 
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completed. The stoma almost uniformly measures inches in the clear and 
the outer line of suture 2*4 inches. The clamps are removed, and the low 
point of the edge of the opening in the transverse mesocolon, (■ i.e the point 
nearest the wall of the colon) is attached to the stomach wall at the distal end 
of the stoma, with interrupted fine catgut. Similar sutures complete the 
attachment of the edges of the mesocolic opening to the stomach. This step 
is important as it prevents herniation of the gut ; allows the mesocolon to cover 
and protect the suture line, and maintains proper position of the stoma, which 
now lies vertically, the 
jejunum pointing directly iff "4 A 

downward, and swinging J K ^ s 

easily from side to side. i( " / 

stoma frequently con- ' , \ X 

tracts after gastro- ^V;iSSm 

enterostomy in cases in '' f '' XCsAUj f{p/i 

which the pylorus remains > , > * 'Wvk /** 

patent has long been dis- v K 'W'l / 

proven by X-ray studies TiW ( : '( 

n^e years after the ( |M\L > A Vlt 1 

operation in many cases. - '\{J! ( |u ' W; y ^ I 1 

We believe that a pains- //VTv ’’ /J-A A * *, /nj . ! J 

taking technic with care- V f 1 . \ * j ’« f [j 

ful apposition of the cut > \ ' 

edges of the m ucous t ^ j j d .-A ’ 

membrane which prevents iK ~ - - J ^ - - 

nnpn p|*pp1»e in i-Iip* enlii F ig. 8. "The stoma lies directly below the curdmc orifice and 
u i JCU 111 Lll< ~ oUlLUc over the duodeno-jejunal junction, a little to the left of the midline 

line left to heal by granu- ^ sw,in S s ea s, ly from side to side as the stomach fills and empties. 

lation, does much to guard against the formation later of a contracting 
cicatricial ring. 

We have had no case of post-operative hemorrhage in the series, a fact 
which adds to our feeling of confidence that the method of suture employed 
ensures complete haemostasis. We believe that in the various types of running 
mattress stitch, vessels may be “jumped” and left to bleed in occasional 
instances. As far as we know there have been only two proven cases of mar- 
ginal ulcer, and one suspected which did not come to secondary operation and 
later became symptom free. We repeat our belief that painstaking apposi- 
tion of redundant mucous membrane edges safeguard appreciably against 
this condition. 
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Fig. 8. — The stoma lies directly below the cardiac orifice and 
over the duodeno-jejunal junction , a little to the left of the midline 
It swings easily from side to side as the stomach fills and empties. 


We have had 196 cases of chronic duodenal ulcer excluding cases of acute 
perforation; 122 since 1915 — in addition to seventy-four cases reported at 
that time, with sixteen deaths, a mortality of 8 per cent. 

Gastro-enterostomy was done in 191 cases; pylorectomy in three; pyloric 
exclusion in one ; simple excision in one. 

Cholecystectomy was added in four cases. 

The causes of death were : 
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Cases 


Post-operative pneumonia 8 

Urjemia 2 

Cerebral thrombosis 1 

Pulmonary embolism 1 

Diabetic coma 1 

Vicious circle 1 

Acute dilatation of stomach 1 

Peritonitis, wound broke open 1 


Half of the fatal cases were due to post-operative pneumonia. Of these 
two had cholecystectomy added to gastro-enterostomy, one of them having 
acute suppurative parotidites in addition to pneumonia ; the other a feeble old 
man sixty-four years of age. In this latter case at least the added cholecystec- 
tomy was a fatal error in judgment. A third pneumonia case was a man of 
sixty-five with advanced chronic nephritis. 

The two urjemia deaths were in men of advanced years, with chronic 
nephritis and alcoholism. 

The cerebral thrombosis case occurred in a luetic man of fifty-nine years, 
who had had severe duodenal hemorrhage. 

The diabetic coma in a known diabetic in whom stenosis was of a degree 
to threaten early death from starvation, a desperate risk deliberately taken. 

Excluding pneumonia and the complication cited which are incident to 
any major operation, the deaths due to the operation per sc, i.e., peritonitis 
from breaking open of the wound ; acute gastric dilation and vicious circle 
were only three in number. 

There was no case of post-operative hemorrhage in the series and only 
three cases of vicious circle, two of which recovered after secondary' operation. 

One case came to secondary' operation for gastro- jejunal ulcer, and one 
eight years after the gastro-enterostomy for persistent pain for a rigid stoma, 
not greatly' contracted. Two others had pain suggestive of this condition, one 
of whom has cleared up, the other still has symptoms. 

Two other patients have had more or less recurrent pain and indigestion. 
The two vicious circle cases subjected to secondary' entero-enterostomy' 
are now symptom free at seven years ten months, and three years ten 
months respectively'. 

The known post-operative morbidity in the series has therefore been 
relatively' slight. 

Chronic Gastric Ulcer . — Chronic gastric ulcer presents problems differing 
radically from those of duodenal ulcer. Eradication of the ulcer should be 
a part of whatever operative procedure is adopted. In many' cases of ulcers 
of moderate size, especially' in those not situated too near the pydorus we favor 
local excision or, destruction with the cautery, adding gastro-enterostomy'. 

The normal peristalsis of a stomach that has been the seat of ulcer is 
interfered with by' the surrounding induration, and after excision by' the 
cicatrix, and for this reason as one factor at least we believe that gastro- 
enterostomy added to excision gives better clinical results than excision alone. 
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Gastroenterostomy alone will fail to effect a cure of the ulcer in many 
instances, and the fear of malignancy, either present at the time of operation 
or as a possible later development cannot be set aside. 

Excision or radical resection may, however, be impossible without great risk 
in large ulcers or those adherent posteriorly; with extensive peri-gastric 
adhesions, or in old and debilitated subjects. Gastro-enterostomy may be the 
best procedure available in such cases, and give excellent palliative results 
or sometimes even a cure. We once operated upon a woman seventy-eight 
years of age with a large posterior ulcer in the pyloric segment with relief of 
symptoms for more than two years. 

In ulcers near the pylorus, partial gastrectomy is generally the best pro- 
cedure if the patient’s condition warrants ; in ulcers of moderate size in the 
middle third, transgastric resection may give excellent results. 

Hour-glass contraction due to ulcer calls for special procedures which we 
shall not attempt to discuss in this paper. 

We have had since 1910, seventy-two cases of gastric ulcer treated by 
different methods, the results of which wc shall not attempt to analyse, as it 
is a subject deserving detailed study beyond the limits of this paper. 

SUMMARY 

1. Surgical treatment of duodenal ulcer should not be resorted to until 
it is evident that the case is chronic and that medical treatment has failed to 
give adequate relief or to effect a cure. 

2. The operation of choice should be simple gastro-enterostomy without 
pyloric exclusion. The more radical methods of resection should be reserved 
for cases with severe hemorrhage ; those in which the simpler operations have 
failed to give relief or cases of gastro-jejunal ulcer. 

Gastric ulcers, or cases in which the ulcer has invaded and passed the 
pylorus into the stomach wall are not considered in this summary. 

3. A lasting clinical cure may be expected in at least 80 per cent, to 90 
per cent, of cases treated by simple gastro-enterostomy. 
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THE PREVENTION OF ACUTE INTESTINAL OBSTRUCTION 

ANALYSIS Or ONE HUNDRED CASES 

By Cyrus F. Horine, M.D. 
of Baltimore, Md. 

FROM TIIE DEPARTMENT OF SURGERY OF THE UNIVERSITY OF MARYLAND 

Tiie mortality of acute intestinal obstruction can be reduced only by the 
earl)' recognition of the condition. Prompt diagnosis and early operation is 
the only way in which we can hope for a cure. After the toxtemia has spent 
its force, all else is nil. But the mortality of obstruction is as great to-day as it 
has been since the beginning of intestinal surgery, despite the progress in ab- 
dominal surgery. The toxaemia of the condition is still an unknown quantity 
in spite of the work that has been done in an attempt to find the cause of the 
toxic factor. 

Most of the literature of this subject is written on the statistics, and the dis- 
cussion of the toxaemia following the obstruction. Until the cause and the 
prevention or relief of the toxaemia shall be found, the mortality of the pre- 
sent time will likely continue. 

In the ten years between nineteen hundred and thirteen and nineteen hun- 
dred and twenty-three, there were approximately one hundred and seven cases 
of acute intestinal obstruction diagnosed and treated as such at the Maryland 
University Hospital, by ten different men. From these I obtain the following 
statistics of importance. This group of cases does not include the strangulated 
hernice save one case of strangulated obturater hernia, which was diagnosed as 
acute ileus following carbon monoxide poisoning. 

Of the one hundred and seven cases, there were fifty-six deaths. To in- 
clude the strangulated hernia of the corresponding time the mortality would be 
about forty per cent, rather than fifty-two per cent. This closely corresponds 
to the mortality of eight hundred and forty collected cases of Finney, Deaver, 
Ross and Flint. In this group I find four cases which were due to bands. 
There was no history of previous operation, in these cases but each gave a his- 
tory of having had influenza of the gastro-intestinal type during the epidemic 
of the year nineteen hundred and eighteen. 

The following table presents the location of the obstruction in these cases : 

Obstruction in the ileum 6S cases. 

Obstruction in the jejunum 19 cases 
Obstruction in the colon 20 cases. 

Obstruction due to volvulus in the big gut 1 case. 

Obstruction due to volvulus in the small gut 7 cases. 

Obstruction due to intussusception in the big gut 1 case. 

Obstruction due to intussusception in the small gut 7 cases. 

Obstruction due to bands and omentum 23 cases. 

Obstruction due to plastic adhesions 38 cases. 

Obstruction due to carcinoma of the colon 4 cases. 
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incision where the drain is placed along the pelvic wall, coils of intestine are 
less likely to encircle the tubes or drain tract. If the peritoneal cavity is 
likened to a barrel it is better to drain away from the wall rather than drain 
through the middle of the cavity. The upper abdomen can be drained from 
the side by instituting drainage through the lateral wall as in the method of 
gall-bladder drainage of Greenough of Boston. Sub-phrenic abscesses of 
either side or sub-hepatic abscess can be drained with equal result by this 
route. Drainage of the lower abdomen is more likely to produce an obstruc- 
tion because most of the small intestine is situated below the umbilicus, there- 
by making drainage more difficult. 

Therefore in definite cases of acute appendicitis the McBurney incision is 
of choice, especially where drainage is necessary. We would go so far as to 
say that it is better to make a stab wound far out to the side where drainage is 
necessary after operations through the rectus and midline incisions and close 
the original wound. The time of convalescence would be no greater and the 
possibility of post-operative obstruction and hernia decreased. 

While this is a study of a comparatively small group of cases, we believe 
it would bold good in a series of a lai'ge number of cases, thereby reducing the 
happening of this condition and reducing the mortality perhaps ten to fifteen 
per cent. 
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obstruction and a fistula of the thoracic duct live much longer and recover 
more surely and promptly after the release of the obstruction than control dogs 
without such a fistula. 

Indications for Treatment . — The indications for treatment in acute mech- 
anical intestinal obstruction are (i) to remove the highly toxic bowel 
contents from the body as quickly as possible; (2) to relieve the distention 
which is paralyzing the intestinal musculature; (3) to restore the continuity 
of the intestinal lumen and reestablish the fecal current. -We consider this 
to be the order of their importance. 

Methods of Treatment . — Of the methods of treatment the most obvious 
is the relief of the mechanical obstruction, whatever its nature, bands, 
adhesions, volvulus, intussusception, strangulated hernia, or what not. This 
is sufficient to meet all indications if the patient is seen early — before 24 to 
48 hours, while the general condition is still good. But in those distressingly 
frequent cases whei*e symptoms have been present for a number of days, it is 
rarely enough. The intestinal muscles have become so paralyzed by distention 
and by the toxic intestinal contents that they are unable to pass these contents 
on to the anus rapidly and, therefore, continued absorption occurs. It may be 
several days before the strangulated segments of bowel, injured by prolonged 
pressure and araemia, can recover their tone after a mechanical obstruction 
has been relieved and thus this mechanical obstruction is frequently succeeded 
by a paralytic ileus. Thus the simple relief of the mechanical obstruction too 
frequently fails to meet the prime indication of removing the toxic intestinal 
contents from the body. This is especially true in cases of long duration. 

This insufficiency of mere relief of mechanical obstruction alone has been 
recognized for many years and various methods have been proposed to 
solve the problem. In 1908, Gibbon attempted drainage of the toxic intest- 
inal contents by performing a jej unostomy with a Murphy button, and with 
the happiest primary results ; but it was found impossible to permanently close 
tbe resulting jejunal fistula and the patient died of inanition. The excision 
of the strangulated segments with its contents and the subsequent anastomosis 
of the cut ends of the bowel has been proposed and practiced. This is a 
heroic procedure and would rarely be possible of accomplishment. Yet this 
treatment, serious as it is, has distinctly lowered the mortality in a series of 
cases on which it was tried. (Guillaume 1 .) 

Another method is continuous duodenal and jejunal drainage through 
a duodenal bucket and tube of small calibre. This is often very satisfactory 
as a temporary measure. It meets the indications very well, as it removes 
material from the point where it starts to accumulate and where its toxicity 
is the greatest, namely, the duodenum. It will at times tide over an appar- 
ently hopeless patient for a few days until he can undergo an operation with 
better chances of success. The disadvantage of the duodenal drainage is 
that it does not expose the pathology to the surgeon ; it wastes valuable time 
if the patient is in condition to stand operation; and during this time the 
bowel may progress from a condition of strangulation to that of gangrene. 
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But there are many cases in which it will prove a life saving measure, and in 
our hands during the last five years we have felt that it has been a 
distinct asset in the treatment of intestinal obstruction of all kinds. 

The method which we have adopted and recommend is not a new one. It 
was first proposed by Lennander 4 in 1907. Charles H. Mayo 5 again called 
attention to this method in 1922, as also did Guillaume. 1 It is simply a rapid 
high jejunostomy performed after the manner of a Witzel gastrostomy. 

Technic. — The abdomen is opened and the obstruction released in whatever 
way seems best; in some cases it will be impossible to take the time either 
to find, or to reduce the obstruction. A distended coil of intestine is chosen 
as high in the jejunum as possible, and a good sized soft catheter — about 18 
to 22 F., — with its eye enlarged, is inserted through a hole made in the anti- 
mesenteric border of the intestinal wall into the lumen and held in place by 
a purse-string linen suture. The intestinal wall is then folded over the tube 
and held in place with a single layer of continuous Lembert sutures for a 
distance of three to four inches ; thus the catheter is entirely covered over and 
buried in the wall of the bowel. The gut is sutured to the peritoneum at the 
lower angle of the abdominal incision and the abdomen is closed about the tube, 
and the tube is allowed to drain into a bottle. 

After Treatment . — No special after treatment is necessary except to keep 
the tube patent. It sometimes becomes clogged with solid particles but 
these can be cleared away by irrigation. I11 one of our cases the bowel 
angulated at the proximal end of the catheter from lack of muscle tone 
but this condition was readily overcome by introducing several ounces of 
fluid through the catheter into the bowel. After the bowels are moving 
freely, which should happen within forty-eight hours after jejunostomy, 
and convalescence is established', the tube is removed and the tract allowed 
to close. We have had no trouble with the failure of the tract to close 
and do not anticipate any. Several days will elapse before the tube is 
removed and during this time protective adhesions will have formed which 
will prevent leakage from the tract into the peritoneal cavity. When the 
tube is finally removed, from the third to the seventh day, there is left 
in the intestinal wall a long canal which is lined with endothelium, and 
which is constantly kept collapsed by intraintestinal pressure. Very little 
if any irritating intestinal contents enter this canal after the withdrawal 
of the catheter and the walls rapidly adhere and coalesce. There is practically 
no drainage from the time the catheter is removed and the wound has in our 
experience always healed kindly. We believe that to the use of this procedure 
two of the subjoined patients owe their lives, while another was brought to a 
condition where he might have been permanently cured if proper advantage 
had been taken of the opportunity. 

In favor of this procedure we feel that it can be used in any case where 
operation is possible. There are practically no contra-indications. It is rapid. 
Alone, it meets the urgent indications but, of course, should be combined with 
coincident relief of the obstruction if possible. It will, however, sometimes 
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tide over a patient and improve his condition until a more radical operation 
can be done, in the same way that the condition of an old prostatic patient 
will improve after drainage of the bladder has been established by supra- 
pubic cystostomy. 

Sir William Taylor 0 gives three classes of cases of acute intestinal 
obstruction based upon the duration of the symptoms. ( i ) Under 24 hours, 
the general condition being favorable, relief of obstruction is all that is 
required. (2) From 1 to 3 or 4 days, when the general condition is usually 
fair, there may be stercoraceous vomiting. These patients will usually 
stand relief of obstruction but jejunostomy as a primary procedure should 
always be done. (3) Those cases in which the mechanical obstruction has 
existed for longer than 4 days and in which the general condition is usually 
poor. Here primary operative interference should be limited to a rapid 
high jejunostomy. Taylor also advises lavage of the intestines with sodium 
bicarbonate through the jejunostomy tube. With this classification and 
recommendation as to operation we thoroughly agree though we have not 
felt or encountered the necessity for routine intestinal lavage as suggested by 
Taylor. If we could receive more of our patients in classes 1 and 2 on 
admission we feel we should not have to confess to a mortality of nearly 
75 per cent. 

Illustrative Cases . — In support of these contentions we wish to refer to 
the following case abstracts. 

Case I. — M. R., Germantown Hospital No. 3122-1922, No. 2092-1922, a colored 
woman, age thirty-two years. Duration of mechanical obstructive symptoms, seven days. 
General condition at time of operation very poor. Pathological condition found : — 
There was a band of adhesions from the intestines to the scar of a former operative 
incision, around which a loop of gut had become twisted. Operative procedure — 
resection of the obstructing band with untwisting of the volvulus. Course — the day after 
operation the bowels moved three times, then the obstruction gradually recurred and finally 
became complete. Her general condition slowly declined in spite of duodenal drainage ; 
and eight days after the first operation she was again operated upon and this time her 
condition was more critical than at the first operation. Second operation — no explor- 
ation. A rapid high jejunostomy was done. Course — there was immediate and profuse 
drainage from the jejunostomy tube and she made an uninterrupted recovery. Her 
bowels moved twelve hours after the jejunostomy and during the first twenty-four 
hours she had no less than 12 bowel movements. The tube was removed at the end of 
the seventh day and the wound was closed at the end of the fourteenth day. This 
was one of our earliest cases. We feel now that it was a mistake not to have performed 
a high jejunostomy at the time of the primary operation when the mechanical obstruc- 
tion was relieved. 

Case II. — Pennsylvania Hospital No. 2493-1923. D. R., an adult colored woman, 
twenty-eight years of age. Two years before admission she had been operated 
upon and a bilateral salpingo-oophorectomy was done in another hospital. On admission 
there were symptoms of complete intestinal obstruction which had been present for five 
days and her general condition was very unfavorable. Pathological condition found 
at operation — a loop of bowel was adherent to the right broad ligament, forming a 
pocket through which another loop of bowel had become strangulated. Operative 
procedure — exploration, and inspection of the entire intestinal canal. Relief of the 
obstruction high jejunostomy. During the operation respiration and bleeding from 
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the cut surface ceased. Artificial respiration and stimulation were given and the patient 
responded. Post-operative course — drainage was profuse within several hours after 
the jej unostomy was performed. Convalescence — the bowels moved the following day. 
The tube was removed on the fifth day and the wound closed on the twelfth day. 
Three months after operation, she had an attack of vomiting and some abdominal pain 
but was not reoperated upon and entirely recovered from these symptoms. Aside from 
this she has been in excellent health since the last operation. 

Case III. — Pennsylvania Hospital No. 270-1924, P. D., a middle aged white laborer, 
entered the hospital with symptoms of acute abdominal catastrophe of twenty-four hours 
duration. General condition at time of operation was poor. Very slow pulse and 
subnormal temperature. Pathological condition found. — There was gangrene of the 
entire descending colon starting at the splenic flexure and extending to the rectum. 
Operative procedure. — A colostomy in the transverse colon was performed after the 
manner of a jej unostomy. Course. — The general condition was not improved. 
Drainage was scanty. On the second day the patient pulled out the tube. Immediate 
reoperation was done and this time a high jejunostomy. Course. — For a number of 
days his condition improved in a remarkable manner. The drainage was profuse within 
several hours after performing the jejunostomy. He had an excellent appetite. He 
had bowel movements from the rectum, first with an enema and then voluntarily. On 
the eighth day the tube was removed. Following the removal of the tube his condition 
rapidly grew worse and he died on the tenth day after the primary operation. Autopsy. — 
The entire gangrenous portion of the colon had sloughed away, and there was a general 
peritonitis present. Two mistakes were made in the treatment of this case. The first 
was in making the enterostomy in the transverse colon instead of high in the jejunum; in 
the second place when the patient’s condition had improved so markedly and so unexpect- 
edly, the opportunity of resecting the known gangrenous descending colon was missed ; 
and if this had not been possible, it certainly would have been feasible to have 
performed a permanent colostomy in the ascending colon proximal to the gangrenous 
descending colon. 

Case IV. — Germantown Hospital No. 2716-1923. J. Y., a business man, forty-eight 
years of age, sick for two days with symptoms diagnosed as intestinal obstruction by 
the surgeon and as acute appendicitis by the physician, Dr. H. B. Wilmer, was 
operated upon October 27, 1923, and a gangrenous perforated appendix was found 
in the pelvis. A pelvic peritonitis was present and the abscess was drained. The 
location of the abscess with adhesions between the crecum and adjacent coils of 
small intestines explained the intestinal obstruction which had confused us. He made 
a fairly good recovery but there was some tendency to distention. On November 
6th his duodenum was drained for several days because of vomiting and though this 
relieved him, unfortunately, at this period he developed signs of a consolidation in 
the right lung and he passed through a frank lobar pneumonia which resolved by 
crisis on the sixth day. The cause of the pneumonia was probably a septic pulmonary 
embolus. On November 22nd he again began to vomit and his bowels failed to move. 
On the 24th complete intestinal obstruction had developed and a high jejunostomy was 
done in the middle of the night — no exploration of the abdominal cavity was attempted. 
The following day the jejunostomy tube was draining freely and he had a bowel movement. 
On the 26th the tube became clogged and vomiting again occurred. The clogging of the 
tube at this time we felt was due to an angulation of the paralyzed bowel at the tip of 
the catheter. The catheter was withdrawn after injecting several ounces of fluid into 
the bowel and vomiting immediately stopped. After an interval of an hour the catheter 
was reinserted and drainage reestablished. From this time on there were no more 
obstructive symptoms. He was discharged convalescent on December 22, 1923, and 
he has had no symptoms of obstruction at the time of writing, which was four 
months later. Pathology. — At the first operation, acute gangrenous appendicitis with 
partial obstruction and pelvic peritonitis. At the second, no exploration was per- 
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formed on account of the very poor general condition, but part of the intestines 
were distended and other parts collapsed. The obstruction was doubtless due to adhesions 
and impaired muscular tone, a result of his pneumonia and prolonged illness. The 
history of this case is given at some detail because in some respects it is the most re- 
markable in the series and records a most extraordinary recovery from many com- 
plications — three definite attacks of acute mechanical intestinal obstruction. 

Conclusions. — i. The cause of death in acute mechanical intestinal ob- 
struction is toxaemia from absorption of toxic intestinal contents. 

2. The indications for the surgical treatment of acute mechanical intest- 
inal obstruction are in the order of their importance (i) to eliminate the toxic 
material from the body as rapidly as possible; (2) to relieve the bowel from 
the distention which paralyzes it; (3) to restore the lumen of the intestines 
and to reestablish the fecal current. 

3. Of the various methods suggested to meet these indications we feel 
that a high jejunostomy performed with a rubber tube after the technic 
of a Witzel gastrostomy is the most satisfactory procedure. 

4. The procedure should be used, alone or in combination with other 
procedures, in all cases of acute mechanical intestinal obstruction of over 
twenty-four hours duration which are submitted to operation. 

5. The stoma left on the withdrawal of the rubber tube closes promptly 
when the need for it has passed. 

6. This method when used as a temporary expedient will at times allow 
an apparently hopeless patient to improve to such an extent that more radical 
procedures may be attempted later when there is some hope of success. 
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PERFORATED GUNSHOT AND STAB WOUNDS 
OF THE ABDOMEN 

TREATED AT THE GOUVERNEUR HOSPITAL OF NEW YORK 

By Woodhull Lee Condict, M.D. 
of New Yomc, N.Y. 

A review of the records of Gouverneur Hospital of New York City, 
from March n, 1911 to August 31, 1922 — a period of eleven and one-half 
years — shows that seventy-nine cases of gunshot and stab wounds of the 
abdomen were admitted. In this review twenty-seven cases have been ex- 
cluded because of the lack of evidence of perforation of the peritoneal cavity. 
Of the remaining fifty-two cases, twenty were gunshot perforations, and 
thirty-two stab wounds. Of the twenty gunshot wounds there were eleven 
recoveries and nine deaths, giving a mortality of 45 per cent, and of the 
stab wounds there were twenty-three recoveries and nine deaths, giving a 
mortality of 28 per cent. The ages of the patients varied from six to fifty 
years. There were forty-nine males and three females. The time elapsing 
from the receipt of injury to the operation varied from one-half to twenty- 
four hours, with an average of slightly over two hours. The fifty-two 
cases were operated on by nine different visiting surgeons. 

Case I. — March 26, 1911. J. M., male, Italian, thirty-eight years, laborer. Patient 
was shot in the abdomen and operated on two hours after admission to hospital. When 
the peritoneal cavity was opened, there was a large amount of fluid and clotted blood. 
There were three perforations through the ileum and jejunum, a perforation of the 
mesentery and a bruising of the transverse colon. This case died four hours after 
admission of shock and hemorrhage. Autopsy showed no further hemorrhage or leakage 
through the suture line. 

Case II. — May 2, 1911. N. S., male, Russian, nineteen years, newsboy. This boy 
was stabbed in the abdomen and operated on seven hours after the injury. An incision 
was made through the wound and protruding omentum returned. Exploration showed 
the viscera uninjured. Recovery. 

Case III. — June 29, 1911. W. C., U. S., twenty-three, male, driver. Laparotomy 
was done one hour and fifteen minutes after a gunshot wound, but no viscera were 
found injured, with the exception of a small contusion of the serous coat of the small 
intestine. Cured. 

Case IV. — January 25, 1912. Name, nativity, race, unknown. Male. Gunshot wound 
of the abdomen, no operation performed, died one-half hour after admission to hospital 
from shock and hemorrhage. No autopsy. 

Case V. — March 10, 1912. D. M., Irish, forty, male, occupation unknown. Patient 
was admitted to hospital two hours after a gunshot injury and exploration showed one 
perforation of the omentum with no other visceral injury. Drainage. Recovery. 

Case VI. — June 16, 1912. H. W., nativity, and occupation unknown, fifty years, 
male. Operation showed two perforations of the cardiac end of the stomach, a long 
wound of the liver, running from the right to the left lobe. Death within eighteen 
hours due to shock and hemorrhage. Autopsy showed both lungs collapsed with 
a haemopneumothorax. 

Case VII. — August 2, 1912. B. G., U. S., twenty-two, male, salesman. Admitted 
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to hospital after a gunshot wound of the abdomen, lung and right thigh. At operation 
a large laceration of the liver was found. Liver wound packed. Recovery. 

Case VIII. — February 20, 1913. I. L., Russian, thirty-five, male, sailor. Admitted 
to hospital after a stab wound of the abdomen, with omentum protruding, and some 
intestine. Operated on one-half hour after admission. Patient had a complete evis- 
ceration and died on the ninth day of general peritonitis. No autopsy. 

Case IX. — May 14, 1913. J. K., U. S., twenty-nine, male, laborer. Operated on 
one-half hour after admission for gunshot wound. At operation there were two 
bullet wounds of the stomach, and one perforation of the liver and pancreas. Died 
on fourth day apparently of peritonitis. No autopsy. 

Case X. — June 1, 1913. T. A., Russian, forty-eight, male, laborer. Stab wound 
with omentum protruding. Operated on under spinal anaesthesia. No visceral injury 
found. Recovery. 

Case XI. — August 9, 1913. T. S., Italian, thirtj’-four, male, laborer. Gunshot 
wound of the abdomen. Operated on three hours after injury, two small perforations 
of the small intestine and rupture of the spleen, suture of the intestines and splen- 
ectomy, drainage. Recovery. 

Case XII. — August 15, 1913. M. B., U. S., twenty-two, male, printer. Stab wound 
of the abdomen with small intestine protruding and laceration of the arm. No visceral 
injury, drainage. Recovery. 

Case XIII. — August 31, 1913. F. C., Italian, nineteen, male. ' Gunshot wound of 
the abdomen, operated on soon after admission two perforations in the lower end of 
ileum, opposite each other necessitating an 8 inch resection with an end-to-end anasto- 
mosis and drainage. On the fourth day operated on for intestinal obstruction and a 
perforated bowel found. Sixth day, death from general peritonitis. No autopsy. 

Case XIV. — October 13, 1913. E. L., Italian, twenty-one, male. Stab wound of 
the abdomen. Operated on shortly after admission and stab wound of the liver closed 
with mattress suture of silk, drainage, death. No autopsy. 

Case XV. — May 1, 1914. A. K., Russian, thirty-four, male, special officer. Stab 
wound. No operation done, recovery. Pathology unknown. 

Case XVI. — August 27, 1914. J. L., U. S., twenty-nine, male, machinist. Operated 
on five hours after a stab wound of the abdomen with a piece of omentum protruding. 
Because of acute alcoholism this case was done under local anesthesia. Death on fourth 
day. No autopsy. 

Case XVII.- — December 5, 1914. M. S., Russian, fourteen, male, school boy. Stab 
wound of the abdomen, operated on three and a half hours after admission, omentum 
protruding, small amount of hemorrhage with a small hole in the stomach. Recovery. 

Case XVIII. — September 15, 1915. J. C., Irish, thirty-four, male, driver. Stab 
wound operated on one hour later, protruding omentum no viscera injured. Com- 
plications, stab wounds of chest and arm. Death on fourth day from peritonitis, 
no autopsy. 

Case XIX. — October 6, 1915. F. D., Italian, thirty, male, laborer. Stab wound 
with omentum protruding operated on fifty minutes later, no visceral injury. 

Case XX. — January iS, 1915. M. P., Russian, twenty-one, male, tailor. Suicide. 
Gunshot wound of the abdomen, operated on three hours later, two holes in stomach, 
one in the colon, and a large rent in the mesentery with a wound of the kidney. This 
case is of special interest as there was only one kidney of the horseshoe type. On 
the eighth day he was given solid food by his relatives, death on the ninth day 
from embolism. No autopsy. 

Case XXL April 23, 1915. L. M„ Italian, thirty, male, operator. Gunshot wound 
of right arm and leg and abdomen. At operation shortly after admission there were 
eight perforations of the intestine, necessitating a six inch resection in which five 
perforations were found. Almost complete obstruction followed and frequent lavage 
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was done. On the forty-first day the Murphy button which was used in the suture 
was removed. Recovery. 

Case XXII.— January 19, 1916. S. S., Russian, twenty-seven, male, presser. Stab 
wound of the abdomen with omentum protruding, operated on two hours after admission, 
no visceral injury. Died immediately after operation. No autopsy. 

Case XXIII.— January 1, 1917. A. H., U. S., twenty-two, male. Gunshot wound 
of the abdomen, laparotomy soon after admission, two perforations through ileum and 
mesentery, general peritonitis, suture, drainage. Recovery. 

Case XXIV. — March 14, 1917. A. V., Italian, thirty-one, male, operator. Multiple 
stab wounds of head, face and abdomen. Thrce-cjuarter inch laceration of anterior wall 
of stomach, sutured, drainage. Recovery. 

Case XXV. — April 8, 19x7. A. B., Italian, twenty-four, male, chauffer. Operated 
on for stab wound of the abdomen six hours after injury. Laceration of omentum, no 
visceral injury, drainage. Recovery. 

Case XXVI. — July 4, 1917. F. T., Italian, nineteen, female, operator. Fell off a 
chair onto scissors which perforated the abdomen. At operation one hour after admission 
there was a lacerated wound of the ileum, colon and the inferior vena cava. The abdomen 
was full of blood, suture of vena cava, with linen purse-string and closure of the 
intestine. Recovery. 

Case XXVII. — August 22, 1917. F. V., Italian, sixteen, male, clerk. Stabbed in 
abdomen twenty-four hours before operation. There was a perforation found in the 
gall-bladder and common bile duct. No attempt at suture was made, drainage. Recovery. 

Case XXVIII. — June 2, 1918. Italian, male. Stab wound of abdomen, operated 
on soon after admission, perforation of transverse colon with fecal matter in the abdomen. 
Suture, drainage. Death. No autopsy. 

Case XXIX. — September 6, 1919. E. W., Austrian, twenty-four, male, milliner. 
Stab wound of the abdomen, operated on three and a half hours after injury, small blood- 
vessel severed, no visceral injury, drainage. Recovery. 

Case XXX. — September 21, 1918. J. G., German, forty-four, male, kitchen man. 
Laceration of scalp, lip, tongue and stab wound of the abdomen with omentum protruding. 
Operated on three and a half hours after injury. Laceration anterior wall of stomach 
near cardia. Suture, drainage. Death on fifth day. Peritonitis. No autopsy. 

Case XXXI. — April 27, 1919. A. S., Italian, thirty-one, male, barber. Stab 
wound of the abdomen. Operated on soon after admission, rupture of the liver. 
Packed, drained. Recovery. 

Case XXXII. — August 17, 1919. J. M., Italian, twenty-one, male, laborer. Oper- 
ated on six hours after a stab wound, laceration of omentum, no visceral injury, suture 
of omentum, drainage. Recovery. 

Case XXXIII. — December 3, 1919. M. J., Russian, eighteen, female. Bullet 
wound of liver, into right lobe, operated on one hour after admission, packed, drainage. 
Complications, pneumonia. Double suppurative otitis media. Recovery. 

Case XXXIV. — February 20, 1920. J. D., Irish, thirty-two, male, laborer. Gun- 
shot wound of the liver operated on one hour later, packing, drainage. Recovery. 

Case XXXV. — April 17, 1920. S. K., U. S., twelve, male, school boy. Gunshot 
wound of liver and kidney, right lumbar nephrectomy, drainage, packing. Death ten 
hours later from hemorrhage. No autopsy. 

Case XXXVI. — June 29, 1920. H. L., Austrian, twenty-four, male, laborer. Stab 
wound of liver. Operated on one hour later. Suture of liver, drainage. Recovery. 

Case XXXVII. — July 26, 1920. T. K„ Russian, twenty-seven, male, longshoreman. 
Operated on two hours after a gunshot wound in abdomen, seven perforations of small 
intestine. Enterorrhaphy. Drainage. Recover}'. 

Case XXXVIII. — July 27, 1920. J. G., Irish, thirty, male, laborer. Gunshot 
wound of liver, two hours after, suture of liver, complicated by fracture of rib 
and severe hemorrhage. Died within forty-eight hours. No autopsy. 
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Case XXXIX. — December 13, 1920. M. S., Russian, thirty-five, male, laborer. Stab 
wound of abdomen, omentum protruding. Operation one and one-half hours after 
injury, perforation of stomach, suture, six weeks later secondary closure. Recover}'. 

Case XL. — December 28, 1920. S. K., U. S., eight, male, school boy. Stab wound 
of abdomen. Operated on three hours after injury, perforation of stomach and omentum. 
Suture, drainage. Recovery. 

Case XLI. — April 13, 1921. J. J., Russian, twenty-nine, male, laborer. Stab wound 
of left lobe of liver. Operated upon soon after injury, suture, drainage. Recovery. 

Case XLII. — May 24, 1921. J. B., Russian, thirty-eight, male, peddler. Stab 
wound, operation two hours later, omentum protruding, no visceral injury, com- 
plication pneumonia. Recovery. 

Case XLIII. — June 14, 1921. I. F., U. S., twenty, male, peddler. Stab wound 
of stomach, two hours later repair, drainage. Recovery. 

Case XLIV. — August 18, 1921. L. L., Roumanian, twenty-three, male, student. 
Stab wound of the stomach, perforation of anterior wall of stomach. Suture. General 
peritonitis. Death on fourth day. No autopsy. 

Case XLV. — August 25, 1921. P. K., U. S., thirty-seven, male, chauffeur. Stab 
wound of spleen, drainage, no suture. Recovery. 

Case XLVI. — August 28, 1921. S. N., Polish, thirty-six, male, sailor. Stab wound 
of left chest, wrist, thigh and abdomen, omentum protruding, no visceral injury, drain- 
age. Recovery. 

Case XLVII. — May 31, 1920. G. M., Irish, thirty-one, male. Stab wound of 
abdomen, with division of epigastric vessels, negative for visceral injury. Drain- 

age. Recovery. 

Case XLVIII. — November 21, 1921. H. G., U. S., thirty-nine, male, jobber. One 
hour and a half after stab wound, five perforations of jejunum, perforation of trans- 
verse colon, perforation of mesentery, fifty-four inch resection of jejunum with end- 
to-end anastomosis with Murphy button. Recovery. 

Case XLIX. — January 16, 1922. A. D., Russian, twenty-four, male, seamen. Gun- 
shot wound of abdomen, immediately after operation. Laceration of liver, and 

right kidney. Suture of liver. Right nephrectomy, counter stab wound for drain- 
age. Recovery. 

Case L. — January 17, 1922. U. S., six, female, school girl. Gunshot wound 

of abdomen, one hour after injury, ten perforations were found in the ileum and three 

feet of intestine resected. Died twelve hours after operation of shock, no autopsy. 

Case LI. — March n, 1922. M. C., twenty-one, male, bullet wound of abdomen. 
One hour after injury, double perforation of sigmoid, two double perforations of ileum, 
and perforation of jejunum. Eight inch resection of ileum, end-to-end anastomosis, 
five inches from the ligament of Treitz. Drainage. Recovery. 

Case LII. — August 13, 1922. W. W., thirty-five, male, barber. Stab wound of 
abdomen and chest near the heart. Two hours after injury operation. Small intestine 
protruding, mesentery lacerated, mesentery sutured, drainage, complication pleurisy, 
following pneumonia, and death on the fourth day. No autopsy. 

Reference to the literature on the subject reveals a large number of 
articles from various hospitals and numerous reports from military surgeons 
on the field of battle and emergency hospitals behind the lines. During the 
Civil War the mortality was go per cent. In the Boer War about 40 per 
cent, without operation. This may be explained by the existence of only 
one or more small perforations with a bowel fairly empty as often seen in a 
soldier in the field. Fenner in the Axxals of Surgery, 1902, reports 152 
cases from the Charity Hospital in New Orleans, of which 96 were gunshot 
wounds with visceral injury. Of these 71 died; a mortality of 74 per cent. 
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Winslow reports 31 cases of stab and gunshot wounds over a period of 
five years seven months in the Surgery, Gynecology and Obstetrics, May, 
1922, taken from the University Hospital in Baltimore; in these cases the 
mortality was just under 50 per cent., in the stab cases it was 25 per cent, and 
in the gunshot wounds 50.5 per cent. 

In summing up the Gouverneur Hospital Series the mesentery was per- 
forated four times, the omentum five times and the inferior vena cava 
once. Omentum was found protruding from the abdomen five times and 
the intestine three times. Of the wounds of the hollow organs there was 
one of the gall-bladder and common bile duct, ten of the stomach, two of 
the descending colon, two of the transverse colon and one of the sigmoid, 
six of the jejunum and six of the ileum. 

Of the solid organs there was one perforation of the pancreas, only two 
perforations of the spleen, three of the kidney and twelve of the liver. In 
no case, in this series, were the pelvic organs or the bladder involved. In 
only one instance in tbe series was a perforation overlooked at operation and 
found at autopsy and this case was an exceedingly difficult one — inasmuch as 
five other perforations were found. 

In the last twenty-five years, or since the time of the Spanish-American 
War, but little advance has been made towards lowering the mortality in 
gunshot and stab wounds of the abdomen. All surgeons are agreed that 
immediate operation following injury offers the best results, although from 
time to time, as in one case of this series, recoveries have taken place with- 
out operation. 

In an article appearing in the Annals of Surgery, issue of September, 
1923, by Mason of Birmingham, Ala., in analyzing sixty-nine cases of 
“The influence of Hemorrhage on Mortality in Gunshot wounds and other 
injuries of the Abdomen,” he lays great stress upon the feature of hem- 
orrhage, and classifies his cases into a large hemorrhage series, with a mor- 
tality of 88.8' per cent, against a small hemorrhage series with a mortality 
of 31.5 per cent. He urges a more extensive employment of transfusion 
and suggests that auto-transfusion should be practiced in selected cases. 

Certainly these perforated gunshot and stab wounds of the abdomen have 
furnished considerable food for thought to the surgical profession in the 
past and will continue to do so in the future. Possibly local ansesthesia 
would be a factor in lowering pulmonary complications. Since it is impos- 
sible to tell just what damage an instrument penetrating the abdominal wall 
has done, immediate laparotomy offers the greatest chance to the patient 
with a complete evisceration and thorough examination of all organs. 
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APPENDICEAL FECAL FISTULA* 

By John B. Deaver, M.D. 

of Philadelphia, Pa. 

i 

Appendiceal fecal fistula is one of our more or less constant companions 
in the Lankenau Clinic, and no doubt also in other hospitals, where a great 
many operations for acute appendicitis are performed. Pathologically speak- 
ing, the present classification of appendicitis may be correct, but for clinical 
purposes it is too complicated, and what is more important, it is not practical, 
since these distinctions cannot be made at the bedside with any certainty. In 
the Lankenau Clinic we make the general classification of chronic and acute 
appendicitis since we find that practically all cases of acute appendicitis are 
partially or entirely gangrenous. That is to say, when the acute appendix is 
laid open the mucosa will be seen to present gangrenous areas or to be gan- 
grenous throughout while often the entire appendix is gangrenous. Where the 
gangrenous area is large or involves most, if not all, of the mucosa, it is not 
uncommon for the patient to have a severe chill associated with the other 
familiar symptoms. I am frequently asked what is the significance of a chill 
in appendicitis; the foregoing is the answer. A chill may also be due to a 
thrombophlebitis of the veins of the mesoappendix and of those into which they 
empty. The late Dr. A. G. Gerster called attention to the possibility of a puru- 
lent pyelophlebitis the result of appendicitis, when he remarked that the occur- 
rence of a chill is of the greatest import, and should be considered to constitute 
a more urgent indication for operation than even the signs of local peritonitis. 
I am also frequently asked why some cases of acute appendicitis have pain in 
the left side. The answer is that the appendix in such cases occupies the pelvis 
or lies beneath the terminal mesentery and points upward and to the left. It 
may be interesting to consider the different positions in which the appendix is 
apt to be located. The two most common positions are retrocsecal and retro- 
colic, when it frequently extends as high up as the gall-bladder, and the pelvic 
or descending position ; other positions in the order of frequency are : Subciecal, 
anterior to the terminal ileum, or pre-ilial and posterior to the terminal post- 
ilial or splenic, pointing in the direction of the spleen. 

The complication of appendicitis by fecal fistula is one peculiarly confined 
to the case presenting perforation, abscess and drainage. The last 200 cases 
of appendiceal fecal fistula in the Lankenau Clinic occurred among a series of 
4063 cases of acute appendicitis, an incidence of approximately five per cent. 
In every instance more or less pus was present at the primary operation and 
required drainage either with gauze, cigarette drains or glass tubes. In the vast 
majority of cases some ulceration of the crecum or terminal ileum was noted at 
the primary operation. The cases which showed perforation at the base of the 

* Read before the joint meeting of the New York Surgical Society and the Philadel- 
phia Academy of Surgery, March 12, 1924. 
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appendix displayed a peculiar tendency to the formation of a fecal fistula owing 
to the amount of inflammatory reaction and the friability of the tissues which 
must be relied upon for turning in the stump. 

Of the 200 fistulas 74, or 37 per cent., healed spontaneously, while 97, or 
48.5 per cent., required operative repair. The remainder, 29, or 14.5 per 
cent., left the hospital, having refused operation, or were sent home to 
recuperate, and to return later for operation, but failed to. do so. No doubt a 
certain proportion of these latter closed spontaneously later on and can there- 
fore be included among that number. 

The longest duration of fecal drainage before operative relief was sought 
was in a patient whcbhad had an intermittent discharge for seven years ; while 
the shortest duration of the fistula was a case which closed spontaneously in 
twelve hours. As a rule, a period of trial for possible spontaneous closure was 
permitted to pass, before deciding to operate, the length of time depending upon 
the general physical condition, the amount and character of the drainage, and 
the mental attitude of the patient. 

The type of operation for repair of the fistula depended, of course, upon 
the conditions existent at the time. In 60 per cent, of the cases, simple inver- 
sion of the fistulous opening by a purse-string linen suture, reinforced by an 
additional suture line, was all the surgery required. In 15 per cent, the con- 
dition of the bowel surrounding the fistula was such as to excite doubt as to 
its regenerative power in the presence of the usual fecal stream, so that an ileo- 
colostomy was performed to short-circuit the affected bowel, after inversion 
and reinforcement of the fistula. The site of the anastomosis was usually from 
a convenient point near the terminal ileum to the transverse colon. Twenty- 
three per cent, of the cases presented either multiple fistulas or else the fistula 
was so large as to preclude closure with maintenance of the lumen of the 
bowel surrounding the fistula, so that hope for the recovery of this portion of 
the bowel had to be abandoned. These required resection of the bowel, varying 
from a small portion of the caecum to resection of a foot or more of the 
terminal ileum with the caecum and entire ascending colon. Ileocolostomy was 
of course the last stage of the operation. 

Eighty of the 97 operated cases recovered and were discharged perfectly 
healed. In eight instances there was a recurrence of fistula, while nine cases 
died after operation, from shock, cardiac failure or other causes. 

Nature alone then was able to heal 37 per cent, of cases, but in nearly 
50 per cent, she needed the timely aid of the scalpel and the needle, after 
which 80 per cent, of these latter joined the ranks of the sound in body, having 
successfully turned back the insidious attacks of the insidious appendix. 

I have to thank Dr. Maurice P. Charnock, one of my senior surgeons in 
the Lankenau Hospital, for collecting the data which made this discus- 
sion possible. 



FURTHER STUDY OF CYSTS OF THE SPLEEN 
By Royale H. Fowler, M.D. 

OF BnOOKLYN, N. Y. 

Tiie first study, by the writer entitled “Non-parasitic Cysts of the Spleen”, 
was published in 1910, a second appeared in 1913 (Annals op Surgery, 
vol. lvii, p. 658) and a third article “Surgery of Cysts of the Spleen” followed 
in 1921, (Annals of Surgery, vol. Ixxiv, p. 20). In these contributions 
all cases appearing in the literature were collected and reviewed. Especial 
attention was given to nosology, pathogenesis, pathology and surgical treat- 
ment. An intensive effort was directed toward cornering the knowledge of 
these phrases. 

The writer’s review up to December 31, 1921, is summarized as follows: 
1. There are two cases of dermoid cysts reported. 2. There are ninety re- 
corded cases of non-parasitic cysts of the spleen which represent a variety 
of types due to various causes. Non-parasitic cysts are most common in 
women during the child-hearing period. Pregnancy and antecedent disease 
of the spleen can he evoked for minor contributing roles. Trauma plays 
the most important role in the single, large unilocular so-called hemorrhagic 
or serous types ; the latter may develop from the former by liquefaction of 
solid contents or the hemorrhagic types may be caused by the occurrence of 
secondary hemorrhage into the serous variety. The influence of a twisted 
pedicle, embolism and disease of intrasplenic blood-vessels cannot be denied. 
In the case of multiple cysts, inclusions of misplaced cellular nests (endo- 
thelium of the peritoneum or cells of origin of lymphatic spaces or vessels), 
during the developmental period or as a result in later life, of traumatic or 
spontaneous rupture of the capsule or of perisplenitis, may result in multiple 
cysts of the serous of lymphatic variety. Fifty-eight cases of non-parasitic 
cysts have been treated surgically, eight by puncture, fourteen by incision 
and drainage, six by excision or partial splenectomy and thirty by splen- 
ectomy. The latter is usually the method of choice. 3. Echinococcus cysts 
occur in two forms single and multiple; solitary cysts are rare. The combined 
statistics of Thomas, Mosler, Fehleissen, Coen and Tinkler indicate a possible 
total of 191 cases of parasitic cysts up to 1894. Johnston collected from 
Bessel-Hagen’s series 15 splenectomized cases of hydatid disease up to 1900 
with four deaths. He added 8 additional cases with no deaths. The mortality 
for these 23 splenectomized cases is about 17 per cent. According to 
Finklestein there have been 46 cases of echinococcus cysts subjected to splenec- 
tomy up to 1909, with eight deaths to which may be added two cases of Sherren 
and Hitzrot (unpublished) without mortality. The operative death rate for 
4S splenectomized cases is about 15 per cent. 4. True neo-formative cysts 
(lymphangioma, haemangioma) are not common. 
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N on-parasitic Cysts . — Morphologically these can be divided into two main 
groups which are of especial clinical interest. I. Single with serous or 
bloody contents, usually large. A large number in this group are more 
properly designated encysted haematoma and are of traumatic origin. 2. 
Multiple, fused and of varied origin still undetermined. These may be 
designated polycystic disease (Coenen-Fowler). 

The classification based on pathogenesis submitted by the writer in 1921 
has received favorable comment, but it is felt that much is still to be desired. 
It is believed that the following classification is rather more inclusive and 
will further improve our understanding. 

1. Traumatic cysts. 

(a) Usually large and unilocular, occurring as encysted hsema- 
toma, contents hemorrhagic or serous. (This is by far the most 
common variety.) 

(b) Usually small, superficial or deep-multiple, arising from inclu- 
sions of peritoneum. (Rare). 

2. Inflammatory cysts. 

(a) Tuberculous cysts. (Charles TI. Peck). 

(b) Snared off endothelium usually superficially buried in the spleen 
as the result of perisplenitis (small and multiple). Due to mal- 
aria, leischmaniasis, etc. 

3. Degeneration cysts. (Solitary and large). Arising from secondary 
changes in infarcted areas from arterial degeneration or occlusion of blood- 
vessels by emboli with consequent necrosis of the pulp. 

4. Dilatation cysts. Ectasis of splenic sinuses. (Polycystic disease Coenen- 
Fowler). These are multiple, fused and cysts usually riddle the organ. 

5. Neoplastic types. (Lymphangioma, haemangioma). It may not be. 
possible to distinguish Group 4 which may be borderline in its tendencies 
from this group. The differential criterion is still obscure. 

From January 1, 1922, a number of cases have been brought to light. The 
following case hitherto unmentioned was discovered during a visit to the 
Warren Museum, Harvard Medical College. The curator kindly supplied 
the following: 

Specimen No. 8585. Cystic spleen. Male, age forty, died suddenly probably from 
apoplexy. The organ was considerably enlarged and the substance partly replaced by 
numerous thin-walled cysts. Contents coagulated on hardening. Cavities communi- 
cated by small openings and are probably in relation to the lymphatic system. This 
was an autopsy specimen, and may be included under the caption polycystic disease. 

Egon Ewald describes two cases. One was a serous cysts, the size of a child's 
head, situated at the lower pole. Pre-operative diagnosis, ovarian cyst. The second was 
aiso a large, solitary blood-cyst which was surrounded by scanty remains of splenic 
tissue. Splenectomy was performed in both with recovery. 

Lombard and Duboucher report a case of encysted haematoma without a distinct wall. 
The development of the clinical tumor was coincident with a severe attack of malaria, 
but the cyst was considered to be an old process. The contents were pure blood in 
various stages of disintegration. Because of dense adhesions subcapsular splenectomy 
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was successfully performed without bleeding after ligation of the pedicle. These authors 
in addition to 41 cases of this kind assembled by the writer, have collected 17 others. 

Harnett has also reported a traumatic encysted hematoma. Three years inter- 
vened between the injury and the occurrence of malaria which caused swelling, pain 
and fever sufficient to warrant splenectomy. Convalescence was uneventful. It is 
recalled that Harnett reported a similar case in 1907 (previously incorporated in my 
series) of a large cyst full of altered blood due to spontaneous rupture of a syphilitic 
intrasplenic aneurism. Wassermann reaction was negative in his recent case. 

Costanini also reports a cyst with bloody contents in a malarial spleen adherent to 
the diaphragm. The outer wall was formed by the splenic capsule and he believes the 
adhesion caused the splenic pulp to separate and to result in hemorrhage. Successful 
splenectomy after preliminary pedicle ligation. This was followed, however, by a viol- 
ent outburst of malaria. 

Charles H. Peck reported a case of tuberculous cyst before the Southern Surgical 
Association, December .1 1, 1923. Details of this case are not available at this writing. 

More recently Gosselin has reported a case of degeneration cyst, which all but 
involved the entire spleen and contained altered blood. There was a history of malaria 
twenty-eight years previously. Splenectomy was successfully performed by Samson. 
There was no injury. Factors considered in the mode of origin were pregnancy and 
possible embolism twenty-four years previously or selective vascular degeneration evi- 
denced by high blood pressure with consequent spontaneous rupture of an intrasplenic 
blood-vessel. (No evidence of lues). Almost complete obliteration of a large branch 
of the splenic artery was present which suggested that a kinking had occurred, possibly 
induced by pressure of an enlarged spleen. A developmental anomaly of this branch was 
suggested as a contributing cause simulating the tortuous course of the main vessel. 

In all, 36 cases of non-paracvstic cysts have been treated by splenectomy, 
the result is unstated in two cases. In 34 cases one death occurred. Mor- 
tality of about 2 per cent. 

Echinococcus Cysts . — The elongated shape of the spleen has been said 
to be characteristic of the disease. Michaelson believes this results because 
of the predilection for the centre of the organ, causing the poles to be separated 
by growth of the cysts. Hitzrot’s specimen assumed this shape. Emphasis 
is laid upon the development of toxic symptoms from dissemination of 
echinococcus fluid. These are said to be due to anaphylaxis. Fuster and 
Godlewski observed such symptoms five days after drainage. Tapping is 
dangerous and should not be used even as preliminary to splenectomy unless 
due protection is afforded the peritoneal cavity. Transplants may occur in the 
abdominal wall, but in spite of this warning, this feature is brushed aside 
by Cignozzi who advocates splenostomy as the treatment of choice for the 
reason that in his experience adhesions have generally interfered with the 
performance of splenectomy. A persistent fistula has resulted in some 
from marsupialization (Solieri, Ileurtaux) others have been successful. 
(Huntington). Cignozzi found hydatid cysts in the spleen in 4 of his 62 cases 
of echinococcus disease, while the liver was involved in 44. The cysts in the 
spleen had a capacity of from 200 to 600 c.c. and the outline of the spleen 
was characteristic. The general health was good, but albumin and casts 
were found in the urine. The latter disappeared in from four to six days after 
operation. Cignozzi stresses the necessity for later plastic repair of the 
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breach in the abdominal wall. He considers the secret of success lies in 
making a very wide opening in the cyst and maintaining an ample external 
opening from the outset. He believes it to be of the utmost importance 
to make the incision in the cyst wall as extensive as possible, to the end that 
there may be a correspondence between the dimensions of the cyst and of 
the splenostomy opening. The cystic cavity is completely filled with sterile 
gauze which is changed after 48 hours and then daily for 8 to 10 days. No 
irrigation of the cavity is practiced. Packing must be continued conscien- 
tiously for 3 to 5 months. 

Lubbers and Nordenbos report a fatal case following splenectomy and ■ 
discuss cases reported especially in the Dutch literature. These authors are 
of the opinion that the so-called “descending types” lend themselves more 
favorably to splenectomy than the ascending ones. 

Martelli has reported three cases of echinococcus cysts and believes 
diagnostic signs are to be found in the hlood and in the urine. Eosino- 
philia reached four times the normal. Two of the cases exhibited album- 
inuria which disappeared after operation. Martelli also recommends 
Marsupialization “a capitonnage.” 

H. W. Mills has recently reported four cases of hydatid cysts of the spleen. 
This author states that but twelve other cases have previously been reported 
in the literature of North America. (Nine cases reported by Lyon up to July 
1, 1901, and three cases subsequently by Cabana, Jones and Edleman). This 
author reports a total of fifty-six cases subjected to splenectomy with a 
mortality of 14.3 per cent. 
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CO-EXISTENT NEPHROLITHIASIS AND URETEROLITHIASIS 

ON OPPOSITE SIDES 

By W. Frank Fowler, M.D. 

of Rochester, N. Y. 

The simultaneous lodgement of a stone in one kidney and another in the 
opposite ureter is sufficiently unusual to merit discussion, particularly con- 
cerning treatment. 

The subject was strikingly brought to my attention by the case of a boy nineteen 
years old. This patient was seen first at his home after a severe attack of pain in the 
lower right side and back had driven him from his work to his bed. He was pale and 
thin. The abdomen was somewhat retracted and slightly rigid in the lower right quad- 
rant. There was some tenderness on deep pressure in the appendix region. The tem- 
perature was normal. During the previous evening and night spasmodic pain had occurred 
at intervals in the right side and back. The patient vomited several times and had eaten 
nothing since the beginning of the attack. After removal to the hospital the leucocyte 
count was 15,600 and the polymorphonuclears 83 per cent. The temperature had risen 
to ior/s r. The urine was loaded with pus and the rontgenogram revealed two dense 
shadows, one deep in the pelvis in the region of the right ureter near the bladder, the 
other apparently in the lower pole of the left kidney (Fig. 1). Preliminary cystoscopy 
by Doctor Waterman showed oedema and swelling of the right ureteral orifice. The 
catheter would not enter. The indigo-carmine solution was not excreted from the right 
side. There was total excretion from the left side in eight minutes. 

The significance of the early history became manifest, as frequently happens, after 
the diagnosis had been established by the urinalysis, rontgenograms and cystoscopy. Dur- 
ing early infancy, for example, the child often danced and screamed before voiding. The 
X-ray examination a few years later, however, was negative. No cause for the pain 
was discovered, but the attacks became less frequent. During the past few years 
duli pain, usually of short duration, recurred at intervals of several weeks or 
months, sometimes with vomiting. There was no nocturnal voiding. The attacks were 
not incapacitating. 

At operation on September 23, 1923, a smooth oval calculus which was impacted 
in the lower right ureter was removed through the extraperitoneal incision of Gibson. 
The temperature, which rapidly rose on the day of admission to 103V5 r., became 
ioqVc r. on the following day soon after the operation and gradually declined to normal 
at the end of a week. A smear on the tenth post-operative day from the left ureteral 
urine showed many pus cells and Gram-negative bacilli but the urine from the 
right (operated) side contained merely moderate numbers of pus and red cells and 
no organisms. The cultures, however, from both sides developed Gram-negative 
coliform bacilli. Cystoscopy on the tenth post-operative day revealed considerable swell- 
ing and oedema about the meatus of the right ureter, but the catheter could be passed to 
the kidney pelvis. The urine from the left side was very cloudy, that from the right 
bloody, probably due to trauma. The phthalein excretion from the right side was 
10 per cent. 20 minutes after intravenous injection. The left side excreted 30 per 
cent. 20 minutes after the injection. Operation on the left side not advisable because 
of the low excretion. Cystoscopy on readmission January 4, 1924, showed much 
flocculent pus in the bladder. The left meatus was somewhat inflamed and considerable 
purulent urine flowed from it. The right side appeared normal. The indigo-carmine was 
excreted in good quantity from both sides, probably a little more from the right. There 
was marked improvement in function since the previous examination. 
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At operation on January 5, 1924, a branched calculus in the lower pole of the left 
kidney was readily palpated through the overlying, thinned parenchyma. Apparently the 
thinning was due to pressure atrophy without necrosis. This stone was removed from 
the lower calyx in which it was firmly impacted through an incision in the pelvis. 
Another stone the size and shape of a cucumber seed was located and removed digitally 
from the middle calyx in which it was lying free. The pelvis and calyces were moder- 
ately dilated, but there were no gross evidences of renal infection. The smaller stone 
which was not revealed by the X-ray examination prior to the first operation may possibly 
have formed in the interim. 

A febrile reaction similar to, 
but less severe than that 
which followed the uretero- 
lithotomy, ensued. 

Regarding frequency 
Braasch observes that 
among 450 patients who 
were operated on for 
nephrolithiasis the bilat- 
eral occurrence of stone 
was noted in 48 instances, 
and in only 3 cases was 
the stone found in the 
kidney on one side and in 
the ureter on the other. 

The shapes assumed by 
calculi, according to 
Keyser and Braasch, 
apparently depend chiefly 
upon the site of the 
development of the stone. 

For example, small calculi 
lying in the minor calices 
usually have the contour 
of the calyx and larger 
“ stag horn ” stones may 
follow the pelvic outline. 



Fig. 1. — Rontgenogram showing one calculus in the lower right 
ureter and another in the lower pole of the left kidney. 


The “ Jack stone and mulberry ” forms, however, 
are not readily explained on such a basis. 

The branched stone in my case appeared upon X-ray examination to he 
without doubt a single calculus, hut Braasch reminds us that the merged 
shadows of partially superimposed concretions often simulate a single 
branched stone. Barney, also, observes that one large X-ray shadow may 
obscure other smaller shadows lying in front of or behind it and lead to the 
removal of hut one stone without further search. And Braasch states that 
multiple stones are often removed from the kidney at operation after the 
rontgenogram had exhibited only one shadow. Furthermore, Mayo warns 
us that shadows apparently due to calculi in the right kidney may he cast 

63 



W. FRANK FOWLER 


by stones in the gall-bladder, although gall-stone shadows usually may be 
identified by their concentric layers and density. In spite of the reliability 
of the X-ray, Braasch writes that “ interpretation of the rontgenogram without 
complete clinical and cystoscopic data is inaccurate and operation based upon 
such evidence alone is not good surgery.” 

Many expedients have been employed to the end that stones might not 
be overlooked at operation. Barney, for example, suggests flushing the kidney 
pelvis in order to dislodge and wash out small calculi. Barney also advocates 
the old-fashioned method of needling the kidney, preferably with the rounded 
end of a small flexible probe. Mayo, on the other hand, favors digital 
examination of the kidney pelvis and deprecates the practice of needling. 
More recently the use of the fluoroscope at operation has reduced to a 
minimum the likelihood of overlooking calculi. Barney has adopted an X-ray 
check-up for overlooked stone before the patient leaves the hospital with a 
view to performing a second operation if necessary ten days to two weeks 
after the first, unless contra-indications exist. 

My patient exhibited, during a period of several years, attacks of pain 
which were not severe enough to call attention to his urinary tract. Fortu- 
nately, however, the impacted stone in the left kidney remained relatively 
small and the organ suffered little damage. Braasch reports that in a series 
of 484 operations for nephrolithiasis, 204 nephrectomies were done. In most 
instances removal of the kidney was necessitated by pyonephrosis and stone. 
In many of these cases symptoms had existed for many years and the con- 
dition was either unrecognized or had remained dormant. Braasch observes, 
also, that the large proportion of multiple stones (188) may be due partly 
to the fact that most of the patients of this group had experienced symptoms 
for a long time. It is evident that the formation of the stones and the destruc- 
tion of the kidney could be largely prevented by early operation. Possibly the 
symptoms mentioned by Braasch bulked larger in retrospect than they did 
during the slow process of stone formation and accretion and of kidney infec- 
tion and destruction. However, Ochsner and Sanes emphasize the importance 
of careful history taking. Beyond question many of us rely too much upon 
laboratory findings and too little upon personal observation. 

Regarding the differential diagnosis, the errors made when the stone is 
on the right side are perfectly familiar. Plowever, the statement of Braasch 
is illuminating that 21 patients with stone in the left kidney -had had previous 
operations on the appendix or gall-bladder. 

Although the etiology of nephrolithiasis is obscure, there seems little doubt 
that infection plays an important role. We are reminded by Braasch, how- 
ever, that even with a large branching stone the urine may contain merely a 
few microscopic pus-cells or red blood-cells. Even though observers agree 
that these findings are not diagnostic, nevertheless, according to Braasch and 
Moore, their presence demands an X-ray investigation of the entire urinary 
tract. My patient showed much pus in the urine from the left kidney where 
the stone resided. Therefore, the stone was removed although the renal 
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function was good. Braasch makes the interesting observation that with 
single stones the pyonephrosis usually is secondary to the stone formation, 
but multiple stones are often formed secondarily to the inflammatory process. 

It is generally conceded that the continued presence of a stone in the 
kidney perpetuates the infection and the absence of pus from the urine is a 
criterion of cure. However, Braasch reports that the urine of 8 of 69 patients 
found negative on X-ray examination after an interval showed red blood-cells 
and pus-cells usually scanty. This indicates that a mild degree of infection 
may persist for a long time after the removal of the stone and that possibly 
such infection is the original etiologic factor. The 13 cases in which recur- 
rence was proved showed red blood-cells or pus-cells to a variable degree in 
every instance. 

Concerning the surgical treatment of nephrolithiasis pelviolithotomy is 
the operation of choice by unanimous consent. Barney advocates pyelotomy 
even though the difficulty of removing stones from the kidney through the 
pelvis may tax the surgeon’s utmost skill and ingenuity. And Eisendrath 
describes a technic of enlarged pyelotomy for renal calculi which is designed 
to extend the scope of the usual procedure. Fortunately the applicability of 
pelviolithotomy is wide since this procedure was employed 206 times in a 
series of 484 operations for stone reported by Mayo. 

Nephrolithotomy is an operation of necessity rather than of choice since 
damage to the kidney parenchyma and hemorrhage often result. The latter 
is sometimes severe enough to necessitate nephrectomy. The experimental 
nephrotomies of Magoun in dogs emphasize the possibility of resultant hemor- 
rhage and infection. Mayo indicates the field for nephrolithotomy in the 
statement that it was done for example in secondary operations when the 
kidney was firmly fixed as a result of former operation. Braasch reminds 
us also that sometimes when the stone is situated in the pelvis or calyces either 
nephrotomy alone or combined with pelviotomy is preferable to simple pelviot- 
omy if drainage is required for areas of necrosis in the cortex. However the 
procedure was utilized only forty times in a series of 484 operations for stone. 
I believe that the frequent necessity for nephrectomy in pyonephrosis and 
stone (204 nephrectomies in a series of 484 operations reported by Mayo) is 
due to the insidious onset and progress of these associated conditions rather 
than to careless observation. Observers agree that the very small symptom- 
less calculi had best be left alone and a policy of watchful waiting adopted. 
Many of these little stones will pass spontaneously. Braasch also reminds 
us that some of the patients with bilateral nephrolithiasis are better off without 
operation because of the absence of subjective symptoms or the large size 
of the stones. A smaller number was considered inoperable because of the 
advanced destruction of the kidney or secondary infection. The symptoms 
apparently were not sufficiently severe to require operation. 

The mild attacks of pain which my patient endured for several years 
finally culminated in an attack which could not be ignored. Even then, 
however, neither the severity nor the radiation of the pain suggested 
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renal colic. Apparently, the stone which was anchored in the left kidney 
remained symptomless. 

In view of the right-sided obstruction ureterolithotomy was done as an 
emergency operation. The effect upon the kidney of ureteral blocking 
deserves consideration. Barney states that sudden, complete occlusion of one 
ureter, either experimental or clinical, may produce no symptoms and that 
uninterrupted recovery will follow in 21 per cent, of the cases. Infection of 
the kidney due to, or aggravated by occlusion, requires subsequent nephrec- 
tomy in 15 per cent, of the cases. One ureter may be completely blocked for 
ten days without destroying the integrity of the kidney. Of fifteen cases 
in which the subsequent condition of the kidney was investigated, moderate 
hydronephrosis was found in 80 per cent. 

Caulk and Fischer demonstrated the effect upon the kidney of complete 
ureteral obstruction by ureteral ligations in dogs. Invariably the kidney soon 
became hydronephrotic. Caulk and Fischer conclude that if the kidney is to 
be conserved the obstruction must be relieved within two weeks. Keyes, 
referring to bilateral calculi, stated that impaction of a stone in the ureter 
of the sounder kidney may temporarily reduce its function below that of its 
fellow. Under such conditions it is safer to operate first upon the side with 
the ureteral stone. Keyes observed, also, that simultaneous bilateral operation 
may be attempted if the patient’s condition is relatively good and the first 
operation not unduly long. 

Since my patient had suffered a complete blocking of his right kidney for 
an indefinite period, it seemed best to merely relieve the obstruction at the 
first operation. The function of the right kidney after removal of the ureteral 
stone was found to be so low that we deemed it advisable to defer operation 
on the left kidney. We feared that the operative trauma might seriously 
diminish the function of the overworked left kidney, particularly since the 
urine from that side contained much pus. 

The type of anuria described by Frank which is due to unilateral obstruc- 
tion by a calculus in the ureter is pertinent to this discussion. Frank believes 
that anuria may be due to sudden, intense congestion of the unobstructed 
normal kidney resulting from inability of the efferent vessels to carry off 
the blood and the consequent stoppage of the urinary excretion. 

Frank contends that unilateral calculous anuria is not infrequent as he 
has seen five cases and has collected 188 reports of the condition from the 
literature. Although tolerance for anuria of the obstructive type is surprising, 
Frank nevertheless warns us that relief should be afforded promptly, prefer- 
ably by pyelotomy on the obstructed side. This procedure results in a resump- 
tion of function by both kidneys. The increased liability to cessation of 
function if the unobstructed kidney harbors one or more calculi is obvious. 

The improved function which the right kidney of my patient exhibited 
three months after the ureterolithotomy justified the delay in operating on the 
left kidney. The febrile reactions which followed both operations were 
characterized by high leucocyte counts and the absence of subjective symptoms. 
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on the other stone-bearing kidney. The operative trauma under such circum- 
stances might dangerously lower the gross excretion. 

Digital exploration of the kidney pelvis and fluoroscopy with the kidney 
delivered from the incision have minimized the likelihood of overlooking 
renal calculi. The estimates regarding the frequency of recurrence vary 
from io to 49 per cent. Perhaps the higher estimates are based partly upon 
overlooked stones. The data suggestive of recurrence are deceptive and must 
be carefully interpreted. 
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KNEE-JOINT INJURIES AND THEIR MANAGEMENT 

By Philip H. Kbeuscher, M.D. 
of Chicago, III. 

The injuries of the soft tissues involved in the knee-joint (Fig. i) may 
be enumerated as follows: 

1. Lacerations of the synovial membrane. 

2. Lacerations of the anterior and posterior crucial ligaments. 

3. Rupture and traumatism to the fibrous capsule. 

4. Tears of the ligamentous structures outside of the knee-joint proper. 

5. Injuries to the tendons surrounding the knee-joint. 

6. Trauma to the bursas about the joint. 

The injuries to the synovial membrane (Fig. 2) are in themselves not 
very extensive unless the knee-joint has been punctured by a foreign body 
or ruptured by a fracture into the joint. In the absence of infection, the 
membrane heals readily without very much contraction or scar-tissue forma- 
tion and consequently very little limitation of motion in the joint. 

Hemorrhagic effusions into the joint are not uncommon from direct 
trauma. One such case — a young woman who while on the golf course was 
struck directly upon the patella by a swiftly flying golf ball — was carried 
from the field and brought directly to the hospital. The joint was already 
filled with fluid and the aspiration of the joint, which was done immediately 
to relieve the great distention, showed a large quantity of liquid blood. This 
aspiration was repeated three times before the hemorrhage ceased. Ice-caps 
were applied, together with Buck’s extension, carrying sufficient weight to 
separate the articulating surfaces and the patient made a complete recovery. 
The danger in these cases is obviously the traumatic synovitis and the subse- 
quent adhesions which are so apt to occur. 

The bursa about the knee-joint are subject to frequent trauma and infec- 
tion. Of the twelve which lie about this joint, the three situated in the front 
are probably most frequently involved. Of these the superficial one or the 
prepatellar bursa is most often the site of injury. Its involvement is best 
exemplified in the “housemaid’s knee.’’ Because of its location in front of 
the patella and patellar tendon, it is so easily bruised and punctured and so 
often becomes infected that it forms a part of the very common minor con- 
ditions seen in general practice. Occasionally the bursa about the outer head 
of the gastrocnemius may become enlarged and require surgical interference. 
The bursa beneath the tendon of the popliteus lying between the tendon 
of that muscle and the femoral condyle is almost always an extension from the 
synovial capsule and frequently swells during an acute synovitis with effusion. 
This swelling, of course, disappears simultaneously with the decrease of the 
synovial fluid. The diagnosis lies between swellings and glandular enlarge- 
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ments in the popliteal space, aneurism of the popliteal vessels and popliteal 
lipomata, all of which frequently may resemble the enlargement of this bursa. 

The pathologic changes which occur depend entirely upon the type, extent 
and duration of the trauma. A simple direct injury produces serous effusion 
or hemorrhage and occasionally a rupture of the bursal sac. These simple 
effusions usually need no other treatment than firm bandaging or counter- 



irritation by heat or some other irritant. This, together with immobilization 
by strapping and rest of the part, is the method used by most surgeons. If 
this simple procedure does not suffice, aspiration of the sac is undertaken. 
In the more stubborn cases aspiration of the fluid, followed by the injection 
of the tincture of iodin, a 20 per cent, carbolic acid solution, phenol camphor 
or formalin in glycerin may be utilized to a good advantage. In the chronic 
traumatic involvements, especially those in which suppuiation has taken place, 
there is only one rational procedure, vie.: complete excision of the entire bursa. 
Simple curettement or scarification of the inner lining does not, then, give 
satisfactory results. 
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spine of the tibia at the point of insertion of the anterior ligament. In one 
case which has come under my observation, a portion of the spine was loosened 
entirely and acted as a foreign body, and when it dropped far back between 
the condyles of the femur and the tibia it prevented flexion beyond 35 degrees. 
In the ordinary crucial ligament lacerations, rest and immobilization is all that 



is necessary. Where there is a fracture of a portion' of the bone with 
misplacement of this fragment, open operation is usually indicated. 

The fibrous capsule is frequently injured by external violence or pene- 
tration and often tears from certain of its attachments, permitting of dislo- 
cation of the tibia on the femur or lateral displacements of the patella either 
external or internal, depending upon which portion of the capsule is torn. 

When one considers that the fibrous capsule of the knee-joint in a fresh 
adult cadaver will stand an internal pressure of about fifty pounds per square 
inch, one can readily see what great force is necessary to rupture it. The 
experiments to determine the above fact were made by driving a trocar through 
the centre of the patella and attaching this trocar to a hydraulic pressure 

72 



PUt »P SO grad 
extent • . Ua ^d 
*hich ha lnjUr 


y that the rp ■ 1 NJu %IE S 

s r 7 K'hich m SlS t5 

S C °Xle j’nf„ . ni *y 


auce 

4 -* v - mto +u ° c cur „ c °uld hp 

4 "'Oman . tpe XVrh„.-, Ca « /) PM , e a °c Ur 


^Z'!? r ’ s pr ^lT w:: cv »** 

pn or f 0 *1- ufer 




s'hi. 

s Te o{ 


about 


the 


2 *5 


dill 


Pounds 


m g 


the 


Ptely 

ented by 


Past 


°Porati Vl 


ive 


the 


artj 


hex 




year 


r-tt: *5Ss 2- ^ S-* * 


_ "fed. 
Cltln g a 


The 

case 


'Pptured. 5 £? Iysis sh 


oalati. 


the 


’on 


e *£r, 


and 


emit 


y. 


e *ed 

The 


*»■ sZ y :y s Ust ;;jyon,o blk 


m a WT-' She 


fa. S? ••»,, 


Ce;j of ec? ^n frd, Tie 11 5 iv ere 


sufc 


i” 3 r } - 

P° s ’tions 36 A Cpair °f 

Mshed by extensively k y as 

1 the ’Tddle iil ClS . io o be 8 * P ? SUre of " eces 


this 


Pre~ 


abr 


of 


■>ove 


c Pfvin 


of 


the 


e S”mh 


?se 


tiss 


ties 


e ssary tbe kn 

vi ng s/l “ <c thigh ~‘” 1S abo ut 6 anter ’or nn r<?sf ° r e th e 

5|S£§ 

to tyyTl?^>!: ? uc, d y l:"°y s Z ot ,be 

a- 'll 


then 

side 


The m as 

0c k-kne e H i nter ^l 

dGf ormity 


br ( 


e Patent as m^*/ W *«* 3/o; 


as s ho Wn y K "no 


a y"h 'iui m,cb fat as ';;! , a * / ar 


Oils 


fa/c, 


2* *> 

2 ht b T<t'. Us 

hi 

stretch 


Pi g ds u sual 


k ’ but c# .,/. ne . Cas es 


' 2 . 


'va s f r , 
P^9Cc. 


f/, o fa 

Possibl ar as 
'ec( 

Th 


Th 


}e /a fl 


JiS 


to their n 

o/;r -- 

Patell a 


'Up- 1 1, 

'*-*, r ;T ai 

eed su «c;„;;' rf £ «>e sl ,° C *?°« «*?„£' 

re W Jji fi ° m ifc , J /lr ouo/, uctureo f s ' 

"e, ,f/ ,,e ^ U0 , f0 , f " e 

fiJeiif e\ r c e,>, «r Su< * a n e ° W,e c apsu; . si* and 

t ! r,,a ^ £ f"- erna ^ o^:.- f,,at -t s ,,n ' - - 


cs Pho e 


as Pe C f ; s '”" a % is ° r o«„' ‘" at a -e C n,'‘“ l S[ «Bc, enf , 

u,Te C;:>°p na " y as < " sw/ sew 


,r ed 


c the S* 

t ^ e 

i/to?,!: * ano'L T, 'e n.e, e ’ e ?,'’ ed or foL? ' 5 “ ttc 


t} Tgh 

TlQ ati 0 n n 

ot oper °" a su 'nr« J 00 ; ni ^hT s J’° n 

0,11 the ,y t,K tiL ,0n P'hic,y ° ( the cl '. 3 done 


s Place~ 

~ I or 

oonr f 


Or 7 * Ullh 

, ^ture f . H "° c/J er m .. p' c iol* J °ose„ ed 

c, "«'// w / ’ ;,c f u/,e, ,,od of - a ”d 

ael??' fit*, £« ..,e f;w . 


Olil 


u Po n 


Ca Psul e 


the 

ui the 


■vay f v 

mmmmm 


iVf 


J «efv- 


y~fou r 






°«ftv 


' ar d. 



PHILIP H. KREUSCHER 


Meyer 3 utilizes the suture of the long head of the biceps to the patella for 
internal luxation. For external luxation he recommends Gocht’s method of 
transplanting the semitendinosus muscle to the patella and catching up and 
suturing the tendinous part of the vastus medialis. 

The ruptures of the external ligaments of which there are one internal 
lateral and two external lateral, may require repair by simple suture in the 




Fig. 4. — i. Extensive laceration of patella tendon and anterior portion of knee capsule. 2. Restoration 

of lacerated tissues. 

early cases or substitution of fibrous tissue from the fascia lata in the 
old cases. 

Of the tendons of the knee-joint, namely, the tendon of the patella and 
the tendon of the quadriceps extensor muscles, the first named is the one 
most frequently torn. The two following cases of the patellar tendon and 
one of the quadriceps tendon, will serve to demonstrate the types of rupture 
which are apt to occur, their mechanism and repair. 

The first case is that of a young man. twenty-eight years of age, who. while exer- 
cising in a gymnasium slipped suddenly, throwing the entire weight of the body upon 
the right knee, which struck upon the sharp ends of a metal bar. The pain thus 
occasioned was excruciating, the patient fell over, and was carried from the gymnasium 
floor. The leg was straightened out and very soon the knee-joint began to swell greatly. 
He was able to flex his leg, but entirely unable to make any effort at extension. He 
was brought to Mercy Hospital within six hours after the accident, where X-ray exami- 
nation revealed no injuries of any of the bony parts about the knee. Further physical 
examination showed that the knee-joint was entirely filled with fluid. The skin was not 
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it with several mattress sutures of kangaroo tendon through the openings thus made 
(Fig. 5 — 3). The reflected periosteum was next brought back and united to the tendon. 



Fig. 5. — 1. The stump of the quadriceps tendon has been freed and the patella prepared for the 
drill. 2. The final preparation for the suture. Note the lateral incisions to permit the quadriceps 
tendon to be brought down to the patella. 3. Mattress sutures in position, the reflected periosteum to 
be brought back to cover sutures. 4. Restoration of tissues. 

This gave two definite attachments to the patella, one by means of sutures directly to the 
bone and the other by suturing the periosteum to the quadriceps. By this procedure we 
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had no roughened surfaces to which the skin might become adherent and we had not in 
any way roughened the surfaces on the joint side of the patella (Fig. 5 — 4)- The 
examination of the case one year after operation showed the knee-joint entirely stable and 
showed the power of complete extension with considerable strength. 

In reviewing the literature on this subject we find very little which 
gives us an accurate comprehensive description of the processes of repair 
used by the various operators. There is no one technic which will apply in all 
cases, one must meet the emergency as it arises. Those tissues which have 
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Fig. 6 — The semilunar cartilages and their attachm nts. (Spalteholz.) 

been torn or detached must be reunited. Those tissues which have been so 
greatly destroyed as not to permit of reunion must be replaced by some similar 
material from other parts of the body. If there are not sufficient fibres left 
of the patellar tendon, a portion of the fascia lata may be used as a substitute. 
If the fibrous capsule is so greatly destroyed that it is impossible of repair, a 
portion of the same tissue may be transplanted into that part of the knee-joint. 

Schwartz 4 reports a case in which the diagnosis of a ruptured patellar 
tendon was made from the history and from the fact that the patella was 
abnormally movable. Upon operation it was found that there was only a slight 
tearing of some of the fibres giving a considerable bloody effusion on both 
sides of the tendons. The tendon was greatly elongated or stretched by the 
accident and was shortened by folding the patellar tendon on itself. 

Semilunar cartilage disease . or internal derangement of the knee-joint, 
as it is called by the English surgeons, offers one of the greatest fields for 
surgical interference. These cartilages it will be remembered lie upon the 
surfaces of the tibial articulating cartilage (Fig. 6) and are in no way attached 
to it, excepting by the fibrous connective-tissue to the inner side of the knee 
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capsule along their external circumference. The posterior tip of the cartilage 
is attached to the posterior crucial ligaments and the anterior tip in the region 
of the anterior crucials. Lying in this position, thus attached', they are capable 
of very considerable mobility in various directions but when displaced or 
torn from these attachments the)' are subject to certain definite lesions. The 
mechanisms of these lesions is readily understood when we realize that a large 
majority of them occur in athletes and among the laboring classes, such as 
coal minors. Great violence is often brought to bear by the condyle of the 
femur being shoved upon or against the cartilage. The internal cartilage 
is naturally the one which is most often injured. The anterior half of this 
cartilage is much more often the site of injury than the posterior. Various 
authors give the proportion as 20 internal to 1 external. Rutherford Morrison 
of Newcastle places the proportion of internal semilunar cartilage injuries 
as 50 to 1 of the external. Walton in the British Medical Journal reports 
85 cases, 81 of which were internal. Martin who has treated 449 cases among 
coal minors found that 92 per cent, were internal. He found that in 95.5 
per cent, there were fractures and tears. In my own series the internal 
cartilage was injured 20 times to 1 external. The lesions may be classified 
as follows : 

1. A simple tearing or detachment of the fibrous tissue holding it in place 
at its outer circumference, thus permitting it to be drawn into the joint and 
pinched between the femur and tibia when the knee is extended. 

2. A loosening of the anterior tip or one-third of the cartilage which then 
becomes subject to crushing injuries. 

3. Simple fractures of the cartilage in its anterior portion. 

4. Multiple transverse or linear fractures. 

5. Fraying or nipping of the cartilages with consequent fragmentation. 

(Fig- /)• 

Some of the more unusual accidents are well illustrated in the following cases. In 
one case the patient sat upon his heel while adjusting an automobile tire and so greatly 
tore the internal cartilage as to permit it to lie obliquely across the tuberosity of the tibia. 
Obviously the knee could not be extended, nor could the cartilage be replaced to its normal 
position by any manipulations, even under anwsthesia. 

In another case, that of an athlete, the transverse fracture was so complete that one 
of the fractured ends extended well into the joint and by repeated extension of his leg 
over a period of months, caused a deep hole to be gouged into the surface cartilage of 
the femoral condyle. 

In a third case the fragmentation of the loosened cartilage was so complete that 
approximately fifty small pieces were taken out of the knee-joint at the time of operation. 

Another unusual accident is that of a fracture and dislocation of the posterior portion 
of the internal semilunar cartilage. The patient, a football player, who was avoiding a 
tackle by a side-step, was struck on front of the knee, causing the leg to be hyperextended 
with the knee adducted. This mechanism forced the internal condyle of the femur 
against the posterior portion of the semilunar cartilage and dislocated it, tearing it loose 
from the circumferential attachment. The pain in this case was internal and posterior 
instead of anterior as in the more usual cases. 

78 
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When once the semilunar cartilage has been fractured or loosened it does 
not repair nor does it reattach itself, notwithstanding the use of the iodine 



Fig. 7. — i. Normal position of the right internal semilunar cartilage. 2. Rupture of the antero- 
lateral attachment of cartilage. 3. Detachment of the cartilage along its lateral anterior and interna! 
aspects with multiple fractures and slight fragmentation at the tip. 4. Detachment of the tip with 
fragmentation. 5. Linear fracture of anterior portion of the cartilage with fragmentation. 0 . Partial 
posterolateral detachment. (Figures 2, 3. 4. 5 and 0 represent five of writers’ cases. 


injection method of Frauenthal. Complete removal of the entire cartilage 
in such a condition is the only rational method of treatment. 
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Fracture of the Patella is one of the very disabling injuries about the 
knee-joint. It may be a simple transverse fracture of the tip of the patella 
or through the body of the patella. In a number of the cases we have found 
multiple fractures both transverse and longitudinal. (Fig. 8.) The incom- 
plete fractures which one occasionally sees in the very young need not be 
mentioned. Golay 5 mentions a verticle fracture of the patella diagnosed 
by the X-ray in which there were not the ordinary symptoms of fracture 
of the patella other than sensitiveness over that bone and effusion in the 

, joint and a slight increase in its 
J transverse diameters. Odermatt 0 
explains the great variance in frac- 
tures of the patella, by stating that 
in many cases there is a failure of 
| the several centres of ossification 
! to coalesce and because of this fail- 
ure in union a fracture takes place 
more easily than it would in other 
normal bone. 

The patella is a sesamoid bone 
lying in the tendons of the quadri- 
ceps extensor with rather a meager 
blood supply. A fracture of this 
bone, therefore, heals slowly and 
often only by fibrous union. The 
usual fracture involves the lower 
one-half of the patella by reason 
of the nature of the injury. The 
management of such a fracture is 
primarily surgical and requires an 
open operation with accurate 
approximation and fixation of the 
fractured portion. The methods 
of such approximation vary with 
the experience of the surgeon. A 
greatly comminuted or crushed patella may call for complete removal, with 
a substitution of the extensor tendon or some other similar material. In 
the ordinary fractures a complete encircling of the patella by wire, kan- 
garoo tendon or chromic catgut is the method of choice. In my operations 
I hold the fragments in close apposition with a large Lane bone-holding 
forceps, while the encircling suture is drawn up and tied. In several 
cases the Lambotte screw was utilized. It is drilled through the lesser 
fragments into the main portion of the bone, thus holding them firmly 
in approximation. Willems uses strong horsehair in suturing the fragments 
to each other. Albee used a transplant of bone from the tibia in some of 



Fig. S. — Multiple fracture of the patella. 
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his cases, especially in the late fractures where there has been non-union. 
Some surgeons favor wiring the patellar fragments through drill holes passing 
through the various pieces. I believe that this procedure is unnecessary and 
only tends to weaken the bony structure. Cignozzi 7 advises a gradual blood- 
less reduction of the fractures by the application of gauze figure-of-eight 
bandages and adhesive straps. This immobilization he continues for 48 hours, 
after which time the old bandages are removed and similar tighter ones sub- 
stituted. Ten such appli- 
cations are claimed to be 
sufficient to bring about a 
complete reduction. This 
method strikes one as be- 
ing uncertain and pallia- 
tive. 

An early active and 
passive motion after 
wiring of the fracture 
is indicated to avoid fixa- 
tions and unnecessary 
contractures of the ten- 
dons and capsule. This, 
however, must be carried 
on with great care under 
the immediate direction 
of the surgeon himself 
or a trained assistant. 

Fredet* advises active 
motion by the patient at 
the end of several days. 

The time required to 
bring about a union of 
bone depends upon the 
accuracy of the approxi- 
mation, the degree of fixation and upon the patient’s individual osteogenetic 
efforts. Some authors have tried to prove that one never gets an osseous 
union of these fragments. Clinically, however, we are interested only in a 
patella which is sufficiently strong to perform its function. 

Fractures near or into the knee-joint offer many difficult problems for 
the surgeon. No other injury hazards the integrity of the joint more greatly. 
Therefore these fractures require special attention both from the standpoint 
of careful approximation and continuous and secure immobilization during 
the process of healing. In children and adolescents the fractures through 
the epiphyseal line and the epiphyseal separations are apt to bring about 
marked deformities which may interfere with the subsequent growth of the 
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Fig. 9. — Bullet fracture of the femur extending into the knee-joint. 
Application of the Parham-Martin band. 
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bone. The lower end of the femur is frequently seen separated from the 
shaft through the epiphyseal line. In the upper end of the tibia where the 
fibula acts as a side brace and where the tubercle on its anterior aspect 
strengthens it still more, the epiphyseal separations are not so common. Barth 

I u - - assumed that in the 

[\\ - region of the epiphy- 

seal bone near the 
joints, entirely differ- 
ent healing processes 
obtain than is usual. 
Bier believes that the 
synovial membrane 
penetrates the cleft of 
the fracture thereby 
embarrassing the 
healing. 

Axhausen 9 per- 
formed animal ex- 
periments to disprove 
these theories. He 
took out wedge and 
thin disk-shaped 
'pieces as well as tiny 
pyramidal-s h a p ed 
pieces of cartilage 
from different por- 
tions of the articular 
surface and replaced 
them loosely. In 
eight experiments in 
which deep impres- 
sion fractures of the 
joint surfaces were 
produced, the frag- 
ments entered into a 
firm bony union in 
every case. The proc- 

_ _ ess of healing in the 

Fig. io — Scheme showing lines of fracture involving the knee-joint. , . 

bony portion was ex- 
actly the same as the well-known healing process. 

The simple fractures of femur in the adults are the transverse fractures 
above the condyles with Y or T fractures into the joint. The tibia offers 
fractures through the tuberosities, leaving the central point or intercondylar 
ridge intact, but frequently with depression of one or the other of the 
tuberosities with the resultant deformities. In one such case which came 
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under my observation a fracture through the external tuberosity permitted 
that portion of the articulating surface to drop three-eighths of an inch 
below its normal position. The knock-kneed deformity was obvious and it 
was necessary to raise the tuberosity to its normal position by open operation. 
Aside from the disturbance of the joint by uneven articulating surfaces there 
enters another factor or complication, namely, the hemorrhage into the joint 
cavity. There is an immediate effusion of blood and serum into the joint and 
the traumatic exudate about the line of fracture causes the formation of the 
plastic exudate upon the joint surface and synovial membrane. If the joint 
is not sufficiently immobilized the formation of exudate continues and hazards 
subsequent motion. If the joint is kept immobilized too long this plastic mat- 
erial becomes organized and ankylosis results. We must, therefore, re- 
approximate and immobilize perfectly and begin motion as soon as possible 
if we wish to avoid inter-articular fixation. 

The greatest difficulty is encountered when one attempts to replace the 
fractured ends which lie within the joint cavity. Traction, counter-traction 
and manipulation under the fluoroscope yields the best results but even with 
all of these methods it occasionally becomes necessary to do an open operation 
for proper reduction. Ligamentous and tendinous attachments to the short 
fractured ends often bring about distortions of the fragments which require 
special attention. Placing the limb in sucb a position as to relax the traction 
of the tendons is imperative. Various types of screws, staples, nails and 
wires may be utilized in the proper mobilization of fragments. 

In the compound fractures, one has in addition to the usual difficulties the 
great danger of infection. A suppurative process when once well established 
in such a joint is not only almost certain to produce an ankylosis but usually 
demands a removal of the free pieces of bone. Recent experience has taught 
us that the immediate opening of the joint according to the method of Willems, 
applying the principles of debridement, gives the very best results. Eising 10 
describes this method very clearly by stating that in the treatment of com- 
pound fractures into the joint this principle must be applied with primary 
suture of the joint capsule, and almost immediate post-operative active 
motion where the fracture does not involve the articulating surfaces. The 
treatment of such cases by the Carrel-Dakin method is indicated when the 
infection is superficial and where the hospital facilities are adequate and 
where nurses and assistants are trained to carry out the daily details as out- 
lined by the originators of this method. It is contra-indicated in the joint or 
in deep pockets or pouches filled with septic material. It is entirely inadequate 
in pyocyaneous infections and where deep tissues are involved. The same 
objections obtain for the use of other antiseptic solutions. There is only 
one treatment for a well-established infection in and about the joint — free 
and dependent drainage. 

The fractures into the joint caused by bullets or other missiles of high 
velocity are less apt to be infected than the ordinary compounding injuries. 
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In one such case where the bullet had penetrated' through the popliteal space 
and had partially shattered the lower end of the femur I obtained an excellent 
result without infection by waiting for ten days until nature had completely 
walled off the injured area and then through a lateral incision removed the 
bullet and held the splintered bone together with a Parham-Martin band. 

(Fig- 9)- 

In the fractures in and about the joint four fundamental laws must 
be strictly observed : 

1. The peripheral fragment must always be brought in correct apposition 
with the central fragment. 

2. Reduction must be affected by traction, counter-traction, manipulations, 
and relaxation of the attached tendons or if necessary by open operation. 

3. The reduced fragments must be secured in approximation. 

4. When infection exists drainage must be dependent and efficient. 

Dislocations . — Dislocations simple or compound with or without fractures 

must be managed along the same lines as outlined under fractures. The 
dislocations must always be reduced under anaesthesia if we wish to avoid 
extensive traumas to the articulating cartilaginous surfaces. The practice 
of some writers to permit fractured bones to heal before making the re- 
duction does not commend itself to my judgment. 

Puncture Wounds . — In the small puncture wounds about the knee-joint 
the treatment of rest and immobilization frequently suffices to bring about 
a good result. On the other hand, if the puncture or lacerating wound was 
of considerable size and has carried with it infectious material there seems 
to be but one method to adopt, namely that of immediate opening of the 
knee-joint with thorough cleansing and primary suture. By primary suture 
I mean a closui-e of at least the synovial capsule. Drainage is then instituted 
down to this joint with only partial closure of the fibrous capsule and skin. 
In this way one often avoids the pocketing and extension of infection which 
occurs so often in cases completely closed without drainage. Immediate 
immobilization is the next important step. However, there are those who 
still believe in the absolute immobilization treatment following laceration of 
the joint. Before the war, simple drainage with fixation of the joints by 
splints and casts was the rule. Webb 11 reports a series of 208 cases treated 
in this manner with 52 deaths, 13 secondary resections and 14 subsequent 
amputations in addition to numerous cases of ankylosis. In a series of 328 
cases treated by mechanical cleansing of the joint followed by primary suture 
and active mobilization there were 312 recoveries without ankylosis. Those 
cases which do not come under the care of the surgeon until infection has 
become well established must, of course, be treated by efficient drainage in 
the most dependent position and usually with mobilization of the joint. The 
pus which has burrowed under the muscle and fascia sheaths or has become 
pocketed in the popliteal space or walled off in other portions of the joint 
must be opened and completely evacuated. The lacerated wounds of the joint 
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in civil practice should yield even better results than those obtained during the 
war. The patient is usually brought into the hospital without delay and comes 
under the management of the surgeon who follows up the case without inter- 
ruption. The patient need not be moved from hospital to hospital but is 
usually kept in the same ward or room under the same supervision. In most 
instances the infection in cases in civil practice is not so virulent as those 
obtained in the battlefield and will naturally yield more quickly to the treatment. 

When ankylosis occurs with the leg in a fixed or twisted position, motion 
can be restored by an arthroplastic operation. The mobilization of the 
knee-joint is such a difficult procedure and involves so many surgical prin- 
ciples that it must be undertaken only by those who have had a large experience 
in operation upon joints. 

Free joint bodies or joint mice have their origin (i) from fractures 
in which small particles of bone have become partially or entirely detached 
at the time of the accident or were entirely separated from their attachment 
by the subsequent mobilization efiforts of the joint; (2) very frequently 
portions of the semilunar cartilages detach themselves by comminution of 
the cartilages or by the nipping action of the femur on the tibia; (3) in cases 
of extensive hypertrophic villous synovitis a mass of fibrous hypertrophied 
tissue detaches itself and floats about in the joint often causing symptoms of 
locking or otherwise interferes with normal flexion and extension ; (4) many 
authors believe joint mice to have their origin only in cases of osteochondritis 
dissecans, an inflammatory process with varying cartilage and joint surface 
changes producing loosened portions of cartilage and periosteum. Person- 
ally I believe that osteochondritis dissecans as an independent process does 
not exist, but believe that the histologic pictures are the expression or result 
of a reaction of the joint tissue to a trauma under certain anatomic and 
mechanical conditions. Joint mice when sufficiently large as to cause in- 
capacity must be removed by open operation. They are very elusive and 
because of the frequently associated hydroarthrosis may float into any part 
of the joint. Those most difficult of removal lie in the posterior pouch of 
the knee-joint behind the condyles. This recess is divided by a median 
septum which does not permit of a thorough search excepting through a 
postero-lateral incision on both sides of the joint. Osgood advises an in- 
cision through the popliteal space which is efficient but difficult and rather 
hazardous in the hands of the general surgeon. Very few of these foreign 
bodies can be visualized in the X-ray picture and it has been necessary to 
utilize various methods of fixing them. When once they are localized by 
the patient or palpated through the skin by the examining surgeon a trans- 
fixing needle holds the foreign body in position until it can be removed 
through an incision. Occasionally it is necessary to do a wide open arthro- 
tomy for the removal of these bodies. I have seen one excellent surgeon 
resort to the extreme measure of dividing the patella in its long axis, laying 
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the joint wide open so that he might find a single body which he had not 
been able to find through a smaller incision. 

The subject of traumatic flail joints opens a new field of surgical man- 
agement. Miihlaus 12 describes a flail joint as a pathologic condition in which 
there is the ability of abduction and adduction of the lower limb by maximum 
contraction of the quadriceps muscle. He distinguishes three forms, first 
the “totter” joint, second the “pendulous” joint, third the “flail” joint. 
Differentiation of these types depends upon the extent of involvement. They 
are frequently observed following fractures and shortening of the femur, 
in which the attachments and insertions of muscles or tendons are brought 
nearer together. 

The management of all knee-joint injuries resolves itself into four dis- 
tinct equations : 

1. A proper diagnosis of the lesion made from the history of the case 
and physical and X-ray examinations. A study of the mechanism of the 
accident and a thorough knowledge of the anatomy of the tissues involved 
are necessary to enable the surgeon to make his decision. The diagnosis 
by X-ray should be made only from a stereoscopic picture. 

2. The surgical procedure involves a careful reapposition of injured 
tissue whether it be osseous, cartilaginous or tendinous and if this is not 
feasible, a removal of that portion which cannot be utilized or is foreign 
to the joint and if necessary a substitution of bone or fibrous tissue from 
some other part of the body. 

3. Operative measures upon a joint must be carried out with the strictest 
aseptic technic and at such time when nature’s walling off or cofferdaming is 
complete. There is no longer any reasonable excuse for introducing into the 
joint the operator’s finger, any instrument, appliance or sponge which is not 
absolutely sterile. The joint tissue is as sensitive and as unprotected against 
infection as the eye and reacts badly to excessive manipulation or trauma. 

4. The after-care requires the use of such appliances as are necessary to 
hold the tissues in position. Active and passive motion must be sufficiently 
early to avoid excessive adhesions and not so late as to permit peri-articular 
fixations to form. The application of physiotherapeutic measures, especially 
diathermy and heliotherapy, must be utilized to the fullest extent. 
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ARTHROPLASTY OF THE KNEE* 

By Willis C. Campbell, M.D. 

of Memphis, Tenn. 

Mobilization of an ankylosed knee is generally admitted to be more 
difficult than parallel conditions in other joints, which is probably due to the 
fear of instability and that no routine procedure conforms to all cases. Also 
the chance of success, which has been offered in the past, is so small that 
few have submitted, in consequence, many surgeons have condemned opera- 
tive measures from failure in a limited number of cases. 

In order that any surgical operation become generally accepted, success 
must be attained by comparatively simple after-treatment, without incurring 



Fig. I. — Demonstrating apparatus for active and passive motion under control of patient, 
v. Inch was begun on the eighth day after operation. 


enormous expense. The consensus of opinion, at present, is that long- 
continued expert physiotherapy, under the direct surveillance of the surgeon 
is essential. My opinion, regarding this statement, has been completely 
reversed within the last few months, and believe that any well-selected case 
can be offered reasonable chance of success if intelligent cooperation, on the 
part of the patient, is secured. 

In a previous article, Minnesota Medicine, September, 1922, I stated that: 
“ In only selected cases should operative procedures for mobilization of anky- 
losed joints be considered. The following pathological conditions, encoun- 
tered in such joints, decrease the chance of success or actually contra-indicate 
surgical measures: 

* Read before the Orthopaedic Section of the New York Academy of Medicine, 
June 1 9, 1923. 
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r. Tuberculosis: In no case should a joint be entered for the purpose of 
mobilization when tuberculosis was the causative agent in the production of 
ankylosis. Undoubtedly it might be possible to obtain excellent results in 
some instances, but the probability of “ lighting up ” a latent tuberculous 
process is well known and should be sufficient warning. 

2. In those in which a destructive osteitis, in early life, has obliterated 
the epiphyses, a materially shortened extremity is encountered. Mobilization 



Pig. 2. — Demonstrating apparatus which patient used at home, at the end of six weeks. 


of such a joint obviously would not be of sufficient advantage to justify 
the means. 

3. Extensive scar-tissue, binding the skin to the bone, may render the 
procedure unsuitable, unless preceded by plastic measures. 

4. Physiological rearrangement of structure. Extreme muscular atrophy 
with reorganization of bone structure, as is seen when a bony ankylosis has 
existed over a long period of time. The medulla may pass through the joint, 
producing a canalization with rearrangement of the lamelke. The spongy 
is transformed into dense bone, making one continuous bone from the ankle 
to the hip with one canal. In such an instance, sufficient base would not be 
found to reconstruct a functional joint; besides, the open medullary canal 
might be a factor to be considered — and, the muscular apparatus being 
extremely atrophic, the restoration of same would be difficult. 

5. Old dense eburnated bone, when found for a considerable distance 
on both sides of the joint, is not favorable soil for reproduction of a movable 
joint. Such a condition is usually caused by an extensive virulent osteomye- 
litis, the result of which is low-grade bone tissue, which bears the same relation 
to normal bone that scar-tissue does to normal soft tissues. In fact, healthy, 
spongy bone should compose the articular surfaces of the new joint. Conse- 
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quently, the chance of success is small, when the structure of the bone has 
been transformed for one or more inches beneath the joint line. 

In ankylosis surgical operations should not be employed for the purpose 
of mobilization, unless the result of only two causative agents: (i) Trauma- 
tism — crushing of the joint surfaces, tearing of the periosteum, or multiple 
fractures, followed by bony ankylosis; (2) acute infectious arthritis due to 
staphylococcus, streptococcus, pneumococcus, gonococcus, etc. These organ- 
isms erode and disintegrate the cartilages and the superficial bone, unless the 
infection begins in the shaft, and then we have an extensive osteomyelitis 
and not a localized arthritis.” 


The pathology of ankylosis is well known and has been described in pre- 



vious contributions. The 
operative methods in fibrous 
and bony types are indentical 
and require no differentia- 
tion. In remodelling the 
knee-joint no routine technic 
is applicable to all cases, but 
must be modified to accom- 
modate the following con- 
ditions : 

1. Position, extension, 
flexion, flexion and external 
rotation and valgus. 

2. Distribution of anky- 


Fig. 3. — -Case XXV. Complete bony ankylosis, previously re- losis. (o) Fusion of patella 
ported showing extension four and one-half years after operation. ^ femur w j th tibio-femoral 


articulation apparently normal. ( b ) Tibio-femoral fusion with freely movable 
patella, (c) Hemi-ankylosis — one condyle and its articulating tuberosity fused 
with the other half of the joint apparently intact. ( d ) Pan-ankylosis — complete 
bony fusion of patella, femur and tibia, by far the most frequent occurrence. 


OPERATIVE TECHNIC IN EXTENSION 

The skin incision is an inverted U, beginning just below the inner 
tuberosity and passing about one inch above the patella, terminating at the 
outer tuberosity, a straight incision of four or five inches is made at right 
angles, about one inch external and parallel with the quadriceps tendon, 
differing from the Putti approach in that the vertical portion is not directly 
over the tendon — a distinct advantage. After cutting through fat and fascia, 
dissection is made over the quadriceps tendon, which structure is lengthened 
by the common Z-plastic method, leaving the outer half attached to the 
patella below, which will later be of value in closing. With a large osteotome 
the union between the patella and femur is severed. The incision is then 
carried downward to the bones 011 both sides, as far as the upper extremity 
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of the tibia. The tibio-femoral union is completely severed, no attempt being 
made to forcibly flex, even in fibrous cases, until this is accomplished, for 
fractures of the lower extremity of the femur are easily sustained, and may 
seriously complicate. The knee is then fully flexed, giving free access to the 
raw bony surfaces of the tibia and femur. In a normal individual, who has 
no lateral play in the sound knee (previously noted), from one-half to one 
inch of bone is removed from the femur. The surface is then made convex 
from before backward and on the same plane from side to side, so that the 
femur presents one large condyle. The intercondylar notch is obliterated 
in the process. As small an amount of the upper extremity of the tibia, 
as possible, is excised in order to reach healthy spongy bone. With a large 
gouge this surface is made slightly concave from before backward, one large 
shallow cavity for articulation 
with the one condyle of the 
femur, two points of articu- 
lation instead of the normal 
four. No attempt is made to 
reproduce spine of tibia or 
intercondylar notch of femur, 
for there will be no crucial 
ligaments to prevent lateral 
displacement, w h i c h m a y 
easily occur, bringing irregu- 
lar surfaces together with 
obvious mechanical damage, 
when motion is instituted. 

The raw surfaces are next 
approximated and the align- 
ment of the entire extremity tested. If varus or valgus, more bone is removed 
from each surface until a perfectly straight hinge is formed. Especial 
care should be taken not to produce valgus regardless of the position of 
the normal limb. Future weight-bearing must be direct and in a straight 
line. The knee is next hyperextended, when there should be at least thirty 
degrees. If this cannot be attained more bone should be removed except in 
individuals with very lax joints or atrophic musculature, when ten or fifteen 
degrees hyperextension is sufficient. 

Our attention is next directed to the patella, the posterior surface is removed 
to a very thin layer, just sufficient to be consistent with tensile strength. The 
lateral margins are trimmed for one-fourth of an inch so as to allow the 
periosteal and tendinous fibres to fold backward along the edge of the pos- 
terior surface. A large rasp renders all surfaces smooth. All recesses are 
carefully searched and every particle of loose bone removed. Just below the 
patella and on the posterior aspect of the patella tendon will be found a mass 
of fat, and, at times, a layer of synovial membrane, which is severed at the 
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junction with the tibia and dissected from below upward into a flap with a 
broad pedicle which is stitched with number one chromic catgut, to the margin 
of the periosteal and tendinous fibres above described, along the inner and 
outer edge of the posterior surface. This is an important step, for in those 
cases in which ankylosis recurs, adhesion begins between patella and femur 
and is the most difficult problem encountered in restoring mobility. 

If the individual is muscular or fat a pedunculated flap may be obtained 
from the fascia lata external to the quadriceps, the pedicle of which must 
be broad, and the capsule incised, if necessary, to permit easy passage without 
constriction. With the deep surface turned out this is carried across the outer 
femoral condyle and attached to the inner condyle and posterior capsule. 
Recently we have transplanted the free fascia lata from the outer aspect of 

the opposite thigh, taking a 
very large sheet, four or five 
inches in width by eight or ten 
inches in length, turning the 
deep surface out, as one of 
the functions of this mem- 
brane is the free easy play of 
the muscles beneath. This 
sheet of fascia is placed over 
four or five inches of the 
anterior aspect of the femur 
and attached muscles, being 
anchored above to the deep 
fibres of the muscles, it then 
passes over the condyle of the 
femur and is stitched to the 
posterior capsule, as high as possible, after which it drops downward along 
the posterior capsule and finally forward to the anterior surface of the tibia, 
all free edges are stitched with continuous chromic catgut well over the 
margins of the joint. The joint remains flexed sixty degrees for closure, as 
the capsule may be contracted, and if closed in extension free flexion would 
not be permitted, thus defeating the purpose of the operation. The inner 
portion can always be united as the vastus internus extends lower and there 
is more resiliency in the soft parts on the inner side. For this reason the 
quadriceps tendon is severed above, through the outer half, and below, through 
the inner half, so that the outer half is attached to the patella. If the edges 
of the capsule cannot be brought together in flexion, a flap of fascia or muscle 
may bridge the defect, as it is absolutely essential to restore a closed intact 
mechanical joint. The quadriceps tendon, fascia and skin are sutured in 
routine manner, using chromic gut for deep structures and dermal suture 
for skin. 



Tig 5. — Case I. Patello-feraoral fusion with loss of quad- 
riceps tendon. Routine arthroplasty v, ith plastic restoration of 
quadriceps from vasti. 
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TECHNIC IN COMPLETE ANKYLOSIS IN FLEXION 

When ankylosis occurs in flexion the anterior structures are redundant 
after removal of sufficient amount of bone, however, severence of the pos- 
terior capsule may be necessary, though stripping of the periosteum above and 
below, for one or two inches, has been found sufficient. The quadriceps 
tendon can be retracted to the inner side without dividing, which is an obvious 
asset. The greater the degree of flexion, the larger the amount of bone excised. 

TECHNIC IN FUSION OF PATELLA AND FEMUR 

In fusion between patella and femur, with an apparently normal tibio- 
femoral articulation, the position is always extension or possibly very slight 
flexion. The patella is treated 
as above described, with a 
broad sheet of fascia lata, 
from the outer aspect, folded 
beneath the patella and quad- 
riceps tendon, being retained 
in siiu by stitching to the 
vastus interims, the deep sur- 
face of the fold facing the 
patella and quadriceps. This 
is not a pedunculated strip, 
but a living viable fold. When 
scar-tissue invades, a free 
fascial transplant is taken 

f 1 Om the opposite thigh. If Fig. (, — easel. Showing degree of 00 x 1011 two years after 
the capsule space is not of operation. 

sufficient size to allow flexion, plastic adjustment is required as above described. 

TECI1NIC IN TJ B10-FEM ORAL FUSION WITH FREELY MOVA15LE PATELLA 

When tibio-femoral fusion occurs, with a freely movable patella, the inci- 
sion should be U-shaped across the patella tendon. The patella tendon is 
lengthened by Z-plastic method, after which the new joint is remodeled as 
above described. This condition is not a sequela of acute infectious arthritis, 
but, usually, the result of a virulent infectious osteomyelitis, with direct bone 
infection across the joint space, the anterior portion of the joint being pro- 
tected and walled off by inflammatory exudate, a counterpart of which is so 
frequently seen in the abdominal cavity. 

TECHNIC OF HEM I- ARTHROPLASTY 

Occasionally a considerable portion of the joint surface is intact and 
may be conserved. This may frequently be accomplished in the elbow and 
shoulder, as described in Annals of Surgery, November, 1922, vol. Ixxvi, 
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No. 5, as hemi-arthroplasty. After remodelling the affected portion a pedicle 
flap is usually quite sufficient. 

There are several points to be elucidated and emphasized. I. The amount 
of bone to be removed depends on the position of the limb, the contracture of 
the soft parts and the musculature of the individual. Roughly speaking, 
from one to one and one-half inches, though possibly as much as two inches 
has been removed. A satisfactory degree of hyperextension must be secured. 

2. Inequality . — Shortening has never been of practical disadvantage nor 
a question of consequence, if a movable joint is attained. If over two inches 
a stiff joint, in an improved position, would be more satisfactory. 

3. Instability . — An unwarranted fear if one remains within the bounds of 

reason and does not remove 
too much bone from the 
pedestal — the tibia. 

4. M aterial Interposed . — 
When no substance is inter- 
posed ankylosis usually re- 
curs regardless of the effi- 
ciency of the after-treatment. 
A tissue of some type should 
be inserted between the de- 
nuded surfaces, for it is an 
undisputed fact that fascia, 
muscle and periosteum, be- 
tween fragments of fractured 

Fig 7. — Case II. Complete ankylosis. Extension after third bones, are a possible CaUSC 

arthroplasty, 0 f p Se udo-arthrosis. Animal 

membranes have been employed but possess the disadvantage of foreign-body 
irritation, invite infection and may be extruded. Either the pedunculated 
fascia lata or the free fascial transplant should be selected as indications 
demand, being careful to place the deep layer on the surface of the joint as 
described. The fascia lata is not only desirable, from its strong fibrous 
composition, but the deep surface is smooth and glistening and its function is 
the easy play of the strong muscles of the thigh. A histological examination 
of this membrane was made by Prof. O. W. Hyman, of the University of 
Tennessee, which showed that the deep fibres were parallel, having the same 
structure as tendon tissue, being connected with the muscles by loose 
areolar tissue. 

There have been no serious complications. Infection will occur in a high 
per cent, on account of extensive raw bony areas being so near the surface 
with the incident copious drainage. Even a severe infection with thorough 
Dakinization does not necessarily prevent an excellent result. Ankylosis may 
recur in spite of most careful after-treatment. 

There has been much speculation as to the physiology and histology of 
such a joint. We have operated four times for recurrent ankylosis, after 
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arthroplasty, once in two cases, and twice in one, about six months elapsing 
between each operation. In three of these cases there was about ten degrees 
voluntary motion. In these we found the patella adherent through scar-tissue. 
There were fibrous bands connecting the tibia and femur, alternating with 
areas of cartilage and heavy fibrous tissue on the articular surface. The super- 
ficial spongy bone was dense and hard. No evidence of bursa, hygroma 
or synovial membrane could be macroscopically or microscopically demon- 
strated. We have had no occasion to incise a knee-joint in a successful case, 
but in all probability the articular surfaces, after an elapse of one or more 
years, are encrusted with an atypical fibro-cartilage, supported by a dense 
layer of bone, the fibrous cells, in time, being flattened under pressure and 
may assume, by functional adaption, an endothelial type secreting sufficient 
fluid for lubrication. In fact, 
it is hardly conceivable that 
any other process, consist- 
ent with joint function, could 
occur. 

THE AFTER-TREATMENT 

As soon as the operation 
is completed the limb is 
placed in a Thomas splint, 
with a joint at the knee, 
and a hoop of steel connected 
just above and anterior to 
the knee-joint. A rope is 
attached to the centre of 
the hoop and overhead to a 
simple wooden frame. A second rope is attached to the lower extremity 
of the Thomas brace, which passes directly upward to the wooden frame, 
through a series of pulleys, to the head of the bed, where it is attached. 
By adjusting these two, any desirable angle may be maintained and by gravity 
of the leg, under direct control of the patient, passive and active motion 
instituted (Fig. i). The limb is first placed in the extended position with 
moderate traction, except in patello-femoral fusion, when flexion is desirable. 
No motion is instituted until local reaction has subsided, which requires 
about eight or ten days. Active motion is encouraged with special attention 
to the development of function in the quadriceps. Passive motion is carried 
out by the patient, who is given the end of the rope, which is detached from 
the head of the bed, and by gravity of the leg flexion is made. The subject 
soon finds that considerable motion is possible without pain. The splint is 
removed in about six weeks, depending on the stability of the joint, and a 
simple overhead sling, with block and tackle, substituted (Fig. 2), when walk- 
ing on crutches is permitted. Weight-bearing is gradually increased with 
care to avoid reaction. In resistent cases brisement force is of value, if 
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cautiously employed, under nitrous monoxid, with full extension and only ten 
degrees increase in flexion on each occasion. The value of physiotherapy 
should not be underestimated, though, by no means essential to success, if 
the measures above described 
are closely followed by the 
patient. Total disability is 
expected from two to three 
months, partial disability 
for six months depending 
upon the occupation of the 
individual. 

Complete extension is es- 
sential, sixty to ninety degrees 
flexion gives the best func- 
tional results and a member 
which can be used for all 
practical purposes. 

In an article in Jour. 

Ortho. Surg., September, 

1921, vol. iii, No. 9, twenty-four cases were reported, of these only thirteen 
were suitable for final analysis, nine of which obtained voluntary motion, but 
only five of 'sufficient degree to be classed as satisfactory or excellent. Since 

this time we have encountered 
a larger number in a shorter 
space of time, which has 
offered an opportunity to 
make a more careful analysis 
of the condition, and to for- 
mulate procedures and routine 
after-treatment with a sub- 
stantial increase in the per- 
centage of satisfactory results. 

Since the previous reports, 
above mentioned, we have 
operated sixteen knees for the 
purpose of restoring motion, 
making a total of forty arthro- 




Fig. 9. — Case III. Complete bony ankylosis showing degree of 
extension three months after arthroplasty. 





Fig. 10. — Case III. Showing degree of flexion. 


plasties. Twelve of the sixteen had a solid bony ankylosis of patella, femur 
and tibia, two fusion of patella and femur, two fibrous ankylosis. Eight were 
in malposition of flexion with or without external rotation; eight were in 
extension. The ages ranged from thirteen to thirty-six. In two the etiological 
factor was compound fractures with infection, the remainder, sequelae of 
acute purulent infectious arthritis. Radiographs in all showed normal spongy 
bone, a short distance beneath the joint line. In three no tissue was inter- 

96 


P°sed hpu 
th °«gh "; een «>e 

a Vej > Stic 3 Cai ' efl P 


Hr 


Ar ?Hr 

ticul, 


°PlAs 


Ty 


OF 


a fter~t 


surf. 


PIPE 


result er ' treaf 'ne^ eS ' h 
tbe degr ee 0 ’ { 9 ° ***#, r 

^ ta t Cia ' ^slZ? O’ 

PT — 1 lcL1 n i n 


Rnee 


t\Vi 


fre P f’ 4 °’ 40 , 


T <ylosis of , 

s/j ou/d seven 


Per 

S %2f 


^ as — ^.w.. t/i. 

^e;- e w Sec ^ 'ver e / •. IVe a,? d 

v ver e fen e ”*aj/ Ur T 

SLlCc e.9cr.., • -fa fo ur Jf 

:::■ ° f - ■ 
o ' 1 ; d «.V a s * n Pr ^ezUy ° r ** yc J s "’» c ascs j, 
f the »*tee,P^* (Pi?, : nor »»l k 


'*£*!* rec »r red 


o/jf, 


0 of 

H c a , 

Wary « ro n,ot ' 0 '>. o 

"«'fe t e d J"* 

a - tas dal fj as 

uf'-t °'*- ' C S . ' n ^P0 S edV°' 6o > 
tWo fo.V.- f° eariy ’J "'Vh no , 1)a / OUr . 

s 3 '/, J. 0 rea di ,naf erj a ; 


One 
sateen 

6 °- 8 °- So. 


fen 


ai ned 

V'ere 


eeiif. 


hi 

Pr, 


cone/ 
Uvo 
ev ail s 


Lls ion s . 

V'/f/j 

hit 


Squired E> e : 
a s Ucce, k,ni 


u i fee 


3 and 


oiee~ 


r es }X : 


lively. 


» ssf c ’ ni ratio,, T° n °reuno d y>- 1 s 0,1 

Proves f, teri >«ii a « ’ ° u '»er. r/ J ,!1 fot, r (( 

O, fJ' na «e. e tc . , ee °0/ lese 

°W. ° f fte SUr .JO° n may „ 0( -'f'yyry mofr° hlai,1 ed 


Pl'OCf 


hit 


succe 


- * ta '* 


Period ” r eqiiirp -" m «>e " ,,r 'ee„ 


ven 


- e< hires 
••’definite 
My c 

• esu7fs o/ 0 - rep ° rt -« S 

S tifia We /n " e f . es Pecj£ 


(list 

^ C0 «Sf; 


0 O 

, e r esu/ f 

/j °v t/n> 


n 


■'fo'c/i 


^ as ^ 220 


anf 


ep/p/jj- 


6t, per 


ses. 


V/S/o 


saf/sf 


a efo 


222 


O' 


°”ly tl l T S<:S "'ere 


n,ot fleeter, du '' in S f/!„0°" ra ?'ii. 


22 


years 

Such 


Ot 


an 


ted 


Au case/ ,1Utl ° n - ° ases 

es vrere „ , . 

esse »f 2 a / f * lte a hil t 


last 


Kith 


year 


ff 



an- 


f «*> '*ZZ**» «* 


Cl 


'sr / . 


rebted » 
case 


»mhro»r 

eXCe,k »t c„:v °P",e ,„ ee . 


°Kin<- r . 

• 


'v/2/f e 


a ^a/i 


° J ' of <A.r, 


•ftmorj™ y;.y n ’i, 0 , lil(l 

'"Sect ; . 'Ration an 70,1 f U’o c,|,r c of 
lection i • ^3f5 r 

'« "Of „C " os ''"'° a s- 


"’ e Pen,,,,. 
a "P.rio s 


m-ri 'V fro f y-temorj! C '«o„ S? 

ove,- , V0!,f ")c „ rn 3 ar o/o 
denuded c ° Ce ^r e ev 
nj <2s c / e d Sl, 2-f ace °vcc 

■''Pec„0 K “ C «o W *° « W h. o'.y^’kZ'! e Xc ; ss y-r.os, s 

frfe. Persisted fo d ' 

* 6 ) ° r s;\- 

■ SCV tTc 

extc nsio n Z pati cn t '' I; ' lttc r~ 

07 60 "esnoc, 'r-'P- 


;j; n§- 

feen. 


£> 


’ n hiti 0l 2 

I!, 0222 /j S * 


for 


r onj 


5, 
ced 


;„,"eet, 4 ' P of 

*->• -e 


^ Cs '2/2 Z/ S ° /C/ V 


"fjen r _ . 
»/ 2e - ' n,Ia> 



WILLIS C. CAMPBELL 



Fig. i 2 . — The making of one large condj'lc of the lower extremity of femur and one shallow 
cavity of the upper extremity of the tibia. As much of patella removed as possible. 


98 



ARTHROPLASTY OF THE ICNEE 

Case II. — Mrs. M. H., age twenty-three, cause, acute infectious arthritis. 
Two previous arthroplasties with failure, duration two years, complete bony 
ankylosis. Third arthroplasty May 26, 1921, free fascia lata transplanted. On the 
third day aborted, on the sixth day walked about room on Thomas splint which was 
followed by infection. Routine after-treatment by patient as soon as acute symp- 
toms subsided, one gentle brisement force at the end of three months. Result — 
complete extension 80 degrees flexion, no instability after three arthroplasties. 
(Figs. 7 and 8.) 

Case III. — Mrs. R. C., age twenty, acute infectious arthritis, complete bony 
ankylosis, duration one year, position extension. Routine procedure June 14, 1922. 
Pedunculated fascial flap interposed, physiotherapy two weeks, otherwise after 
treatment solely by patient. Result, slight hyperextension, 50 degrees flexion. 
(Figs. 9 and 10.) 

Case IV. — Mr. M. C. 13 ., age twenty-two, acute infectious arthritis, complete 
bony ankylosis, duration seven years, position 90 degrees flexion. Routine pro- 
cedure, August 10, 1922, free fascial transplant, after treatment routine by patient, 
no physiotherapy. Result complete extension 70 degrees flexion, slight instability 
necessitating a brace which should be discarded in a few months. 

Case V. — Miss M. L., age thirty-six, very fat, acute infectious arthritis, 
complete beny ankylosis, duration two years. Position 30 degrees flexion with 
external rotation. Routine procedure April 12, 1922, no material or tissue inter- 
posed, physiotherapy four months. Result complete extension 80 degrees flexion. 

Case VI. — M. C., age twenty-nine, thin, frail, acute infectious arthritis, com- 
plete bony ankylosis, position extension, duration eight years. Routine procedure 
but only ten degrees hyperextension on account of weak musculature, free fascia 
lata transplanted, physiotherapy six weeks when discontinued on account of 
physical condition. One gentle brisement force. Result full extension 90 degrees 
flexion, slight instability which is rapidly improving with increased muscle function. 

Case VII. — Mrs. M. C., age thirty, acute infectious arthritis, pan-articular 
fibrous ankylosis, 20 degrees free motion. November 1, 1921, modified procedure 
with conservation of joint surface, leaving areas of cartilage intact. Pedunculated 
fascial flap interposed, severe infection, 50 degrees free motion with full ex- 
tension, routine after-treatment by patient. 

Case VIII. — I. W., boy, age thirteen, acute infectious arthritis, complete 
bony ankylosis, duration two years, position 75 degrees flexion. March 2, 1922, 
routine procedure with care not to invade epiphyses. Pedunculated fascial flap 
interposed, marked tendency to recurrence, gentle brisement force otherwise 
routine after-treatment by patient. Result 40 degrees free motion with mild 
genu valgum. 

Case IX. — Mrs. G. W. S., age twenty-five, acute infectious arthritis, duration 
one year, position 60 degrees flexion, April 10, 1922, routine procedure with no 
tissue interposed, physiotherapy two weeks when recurrence was inevitable and 
patient dismissed with correction of deformity. 

Case X. — Mrs. N. K., age twenty-two, acute infectious arthritis, bony anky- 
losis between petella and femur. Fibrous between external condyle of femur and 
external tuberosity of tibia, inner half of joint a few adhesions, cartilages intact, 
about ten degrees painful motion. Duration nineteen years, position 20 degrees 
flexion. November 18, 1921, hemi-arthroplasty with pedunculated fascial flap in 
external half of joint and between patella and femur. Routine after-treatment 
with physiotherapy, result complete extension 50 degrees flexion. 

Case XI. — Miss R. J., age nineteen, acute infectious arthritis, complete bony 
ankylosis, duration eleven years, position 70 degrees flexion. April 14. 1922, 
routine procedure without interposition of material between joint surfaces, expert 
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Tig. 13. — Antcrior'wcw .v'ter interposition of fascia latn from opposite limb. 
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physiotherapy long-continued. Gentle brisc-ment force three times. Ankylosis 
recurred in position ox complete extension. 

Case XII. — Miss O. E„ age sixteen, acute infectious arthritis, complete bony 
ankylosis, duration one year, position extension, routine procedure August 2, 
1922. Free fascial transplant from opposite knee, result 40 degrees flexion, full 
extension, range of motion increasing. 

As results cannot be stated in Cases XIII, XIV, XV and XVI, no history 
given at this time. 



FRACTURES ABOUT THE UPPER END OF THE HUMERUS 

By Harold E. Santee, M.D. 
or New York, N.Y. 

rnoM the second (Cornell) surgical division, of bellevue hospital 

This paper analyzes seventy-five fractures of the upper end of the 
humerus admitted to the Second Surgical Division at Bellevue Hospital, since 
1916, or observed and treated by the writer outside of the hospital. They 
are consecutive cases and most of them have been observed for a sufficient 
length of time, so that it seems fair to make deductions as to the efficiency 
of the treatment adopted and as to the disability resulting from fractures 
in this location. This study has been limited to fractures of head, neck and 
adjacent portion of shaft (one and one-half inches below the lesser tuberos- 
ity), because the disabilities in abduction and rotation resulting from fractures 
in this region seem to be due to certain pathological factors which may bear 
emphasis and which differ from the factors concerned in fractures lower in 
the shaft. 

The individuals in this series show an average age of 50.4 years. Eigh- 
teen were over sixty years of age, seven over seventy, one was over eighty, 
Thirty of the patients were women. On careful analysis of the histories, all 
these fractures were caused by direct violence with the possible exception of 
three cases — one a long comminuted fracture obliquely downward from the 
surgical neck, from a fall on the palm of the hand ; one a spiral fracture 
from surgical neck through upper third of the humerus, from a fall on the 
elbow; one a fracture of the anatomical neck with dislocation of the head 
out through the capsule, from a fall on the extended arm. All these excep- 
tions are, I think, susceptible to question as to the indirectness of the causa- 
tive violence. 

Twenty-one of these cases were admitted to the hospital two days or 
more after injury; sixteen were seen three days or more after injury. Eight, 
nine, eleven and forty-two days represent the limits in time before positive 
diagnosis was made. In fairness and honor to the profession, however, it 
should be stated that practically all of these cases had received medical advice 
which recognized the serious nature of the injury but due to exigencies 
of family life or natural procrastination, they had failed to report earlier 
for treatment. 

Thirteen of these cases have had associated injuries at the time of admis- 
sion, in some this associated injury representing the major surgical condition. 
These injuries were fractures of femur, four; fracture of adjacent clavicle, 
two; acromioclavicular dislocation, one; fracture of olecranon on same side, 
two — one with no separation, one with well-marked separation; Colles’ frac- 
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ture same side, one ; fractured ribs same side, two ; dislocated meniscus, one. 
General contusions and abrasions have naturally been frequent and consider- 
ing the average age of these patients not without significance. 

In analysis these fractures have been grouped not only on anatomical 
lines, but also on the basis of pathological displacement which, according to 
its degree, renders easy or difficult the subsequent treatment. Grouping on 
purely anatomical lines is, I find, more difficult than it first appears for many 
of these shoulder injuries when first rayed on a flat plate in two planes will 

appear to fall into one 
group, whereas later 
check up with muscles 
relaxed and the patient 
in comfort will bring out 
lines of fracture which 
make them fall definitely 
into a different group. 
On such a basis, subject 
as it is to elements of 
error, these fractures 
for purposes of discus- 
sion are grouped as 
follows : 

i. Anatomical neck, 
4; («) simple, 3; (b) 
with dislocation, 1. 

2. Greater tuberosity, 
5; (a) simple, 4; (b) 
with dislocation, 1. 

3. Lesser tuberosity, 
2; (a) simple, o; (b) 
with dislocation (poste- 
rior), 2. 

4. Surgical neck, 64 ; 
(a) simple with slight or 

no displacement, 13; (b) simple with gioss displacement, 31 ; ( c ) complicated- 
combining gross displacement of neck with greater tuberosity displacement, 

1 7; ( d ) with dislocation, 3. 

In the above groups, fractures of the anatomical neck have been rare. 
The patients in whom it was diagnosed were aged fifty-three, seventeen, 
seventy and fifty. The first case presented a picture of comminution of the 
head and this was excised through the surgical neck. The last case showed 
the head dislocated anteriorly through the capsule and this was excised along 
with the upper end of the shaft. The operative indications appeared clear, 
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Fig la — Dislocation of the head of the humerus, uith fracture of the 
greater tubcrosit} . Condition on admission, July 3, 1923. 
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years. The mechanism of production of this injury affords an opportunity for 
interesting conjecture, but it is unfortunate that in both the cases here men- 
tioned history was indefinite and undependable. One was alcoholic and 
admitted six days after injury; one was psychopathic and admitted eight to 
twelve days after injury. In each case the fractured lesser tuberosity was 
displaced well down alongside the rim of the glenoid cavity and remained 
in this position of displacement after reduction of the head. In one case open 
operation was necessary for reduction of the dislocation; in the second case 
— . a closed reduction was 

successful. These two 


cases will be the subject 

• J no displacement. In this 

j M ' J# group are placed all those 

• f m " fractures usually diag- 

* * ‘ ■ ’ nosed as impacted frac- 

tures of the neck of the 
humerous. If by this 
term we mean a simple 
interlacing of small can- 
cellous irregularities on 
' the fractured surfaces 

which tends to minimize 
abnormal m o b i 1 i t y, I 
heartily agree with this 
term. I would equally 
disagree, however, with 
i ~ any interpretation of this 

Fig. 2a. — Low fracture of the surgical neck of the humerus , . • < 

with median displacement of shaft. Condition ton admission. term HI COlinCCtlOn Wltll 

October ii, 1922. the neck of the humerus 

which conveys the idea of a “ jamming together ” with true shortening or 
which conveys the idea that manipulation may not easily displace these frag- 
ments. A careful study of these cases bears me out in this, and I think we 
should consider impacted fracture of the neck of the humerus as rare. Frac- 
ture with slight or no displacement would be a better term. 

Thirty-one fractures of the surgical neck showed gross displacement with 
a single line of fracture. (Figs. 2 and 3, a and b.) Seventeen additional cases 
combined more or less comminution with fracture of the greater tuberosity as 
well. All showed gross displacement. The level of fracture in these cases 
ranged from old epiphyseal line to the insertions of pectoralis major and latis- 
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partial dislocation was overlooked. She had a poor result and well emphasizes 
the necessity for continuous close supervision over all these cases. 

Treatment . — The early cases of this series have been through practically 
every recognized type of treatment for this injury. Although Case I fol- 
lowed very shortly the publication of Doctor Blake’s article in the Archives 
de Medicine et de Pharmacologie Militaire in Paris, in 1916, and was treated 
by suspension, abduction and external rotation, traction was not made in 
sufficient degree to overcome the subglenoid position of the upper end of the 

shaft, and after three 
weeks he was subjected 
to anaesthesia and trac- 
tion on the Hawley table 
with plaster spica. Only 
angulation at the site of" 
fracture resulted. After 
forty-eight hours, abduc- 
tion to 45 degrees, sus- 
pension and traction were 
again used — too late, how- 
ever, for good anatomical 
alignment. His result, 
however, as to function 
was good; at the end of 
live months abduction 
w as perfect, external 
rotation good, internal 
lotation poor in that lv* 
could not reach his back. 
Following this case, the 
shoulder cap with weight 
extension, plaster spicas, 
Middledorpf triangle, 
aeroplane splints were all 
used, mainly, however, 
after suspension, traction 

abduction for the first ten to seventeen days. That this haste to ambulate 
many of these cases in fixed adduction defeated the advantages of the initial 
treatment is obvious. In the last fifty cases of this series where any mechanical 
treatment at all was thought advisable, only suspension, abduction, traction and 
external rotation have been used, the various elements in this combination vary- 
ing according to indications. The advantages of this method of treatment were 
so clearly and ably demonstrated by Dr. Kenneth Bulkley and Dr. James N. 
Worcester on our division that its use has now become practically routine with 
us. The technic and details of application of this treatment have become so 
familiar to those interested in major fractures, and so much has been published 
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Fig 3a — Fracture of the surgical neck of the humerus, compli- 
cated bv long spiral fracture of the upper shaft of the same bone 
Condition when admitted, March 20, 1923 
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HAROLD E. SANTEE 

This disability manifests itself as a rule in three directions — limitation in 
abduction and rotation and loss of power. The severity of the disability is 
frequently out of all proportion to the apparent severity of the fracture as in 
the isolated fractures of the greater tuberosity. Recognizing all these frac- 
tures as potential sources of serious disability, treatment should aim toward 
good functional results in as short a period as possible. We feel that suspen- 
sion and traction with abduction and rotation do this. The attendant hospi- 
talization for approxi- 
mately one month seems 
to be time well spent. In 
this series it has been free 
from any untoward com- 
plications. It is a type of 
treatment that tends to 
maintain fair circulation 
in the fractured limb, 
promotes early and fair 
alignment of the frac- 
tured fragments, and 
what seems most import- 
ant of all, takes into 
maximum consideration 
the associated injuries of 
the soft parts and places 
such parts in a position 
in which recovery is 
hastened. 

The practical use of this method as a routine, however, shows a large 
number of fractures of the neck of the humerus in whom immediate abduction 
to go degrees is contra-indicated in that angulation will occur at the site of 
fracture. Such angulation may result in some of the fractures with slight 
or almost no displacement; it is almost sure to result in those types where 
the upper end of the shaft is grossly displaced internally. Muscle spasm in 
pectoralis major particularly, possibly in latissimus and teres major, probably 
plays the major role in this angulation. Although wide abduction and external 
rotation is the desirable position for this group to convalesce in, its attainment 
must be postponed for the first few days. Usually traction in the slightly 
abducted position for a few daj^s will be necessary with perhaps a little lateral 
traction on the shaft of the humerus. As muscle spasm is overcome and 
fractured surfaces become sufficiently adherent, it is then possible to gradually 
increase abduction to the optimum position, reaching 90 degrees abduction 
by the end of seven to ten days. A delay in the recognition of this principle 
in a number of our cases led to their convalescence in the moderately abducted 
position. This apparently delayed the recovery of function in some of 
these cases. 
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Arbitrarily we have accepted about four weeks as the time limit for frac- 
tures about the neck of the humerus to remain in suspension. They are then 
allowed up and encouraged to begin immediate active exercise of the shoulder 
joint by facing the wall, and with fingers flat against it, crawling up the wall 
after the manner of a measuring worm. As maximum elevation is reached, 
the body is turned so that the arm is externally rotated as well as abducted. 
While this combines a certain amount of passive with active motion, the extent 
of movement at first is never beyond the point at which the patient has been 
suspended previously. In 
fact, as a rule, this point 
of previous suspension is 
the mark toward which he 
aims for several days. 

Light massage and 
physiotherapy are not 
overlooked, but in the 
minds of many patients 
they are accorded undue 
importance and are con- 
sidered the end instead of 
the means to the end. 

Cooperation and real 
work on the part of the 
patient are absolute essen- 
tials to a steady progres- 
sive increase in function 
and strength. Lacking 
these essentials the patient 
may undo in a short time 
the work of several weeks 
by adopting a policy of inaction and immobilization in a sling or bandage. 

Results . — Any tabulation of results in a series of fractures about the 
shoulder where joint action itself is so well coordinated with scapular and 
sternoclavicular action necessarily involves the personal equation so much 
that such tabulation becomes valueless unless some arbitrary standard of 
comparison is adopted on which to base judgment. I know of no well -worked 
out physiological scale for such comparison. Even abduction which the 
majority will consider most easy of measurement will vary under different 
observers from io degrees to almost 90 degrees. One observer will measure 
simply with his eye, another may take pains to measure with the angle of the 
scapula firmly grasped between the fingers. External and internal rotation 
are similarly difficult or even more difficult to check up. Good function in 
external rotation may be at the expense of some function in internal rotation. 

Ill 



Fig. 5. — Fracture dislocation. Operation. Final result. All 
motion scapular. 
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However subject as they are to a large percentage of error in interpretation 
as well as to a certain degree of variation in the individual patient, the results 
in this series have been measured by the following scale : 

Abduction — measured in degrees with digital fixation of angle of scapula. 
External rotation in abducted position with forearm flexed — good if latter 
moves up to or beyond the plane of the body. ~ 

External rotation in adducted position with forearm flexed — good if 20 

degrees or more 
beyond the sagittal 
plane. 

Internal rotation in 
abducted position 
with forearm 
flexed — good if 45 
degrees or more 
below the hori- 
zontal. 

Such a basis roughly 
makes good external 
rotation reach to the 
back of the head and 
good internal rotation 
reach to the sacroiliac 
region of the same side. 

Of the five isolated 
fractures of the greater 
tuberosity, four treated 
in hospital were dis- 
charged within from 
three and one-half to 
five weeks with 75 de- 
grees or more abduction, 
good external rotation 
but poor internal rota- 
tion. In two followed 
up, four months and two 
months longer were necessary for internal rotation to become good ; abduction 
at this time was 90 degrees. The one case seen six weeks after injury contin- 
ued a disability for over ten months. 

Of the fractures of the surgical neck with little or no displacement, six 
were followed to the final result. One (age thirteen) treated initially in 
Sayre strapping showed excellent function in three months ; one (age seventy- 
one) treated simply by abduction and external rotation on pillows showed 
excellent function, except for strength, in four weeks. Three cases suspended 
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Tic.. 6 — rracture dislocation. Operation. Tinal result. All motion 

scapular. 
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in apparatus showed good function in eight weeks (age thirty-six), nine weeks 
(age seventeen), three months (age fifty). One (age seventy) showed good 
function on discharge in thirty-five days, only fair function after four months, 
abducted only 45 degrees with soft joint crepitation after one year. Rotation, 
however, was good. 

The fractures of the surgical neck with gross displacement were all treated 
in suspension. The final notes in nineteen cases follow: 


Age 

Time of note 

Abduction 

Rotation 


Remarks 




External 

Internal 


I. 42 

5 Months 

90 Degrees 

Fair 

Fair 

Poor anatomical re- 






sult 


9 Months 

90 Degrees 

Good 

Good 


2. 40 

2 Months 

50 Degrees 

Fair 

Fair 


3- 70 

6 Weeks 

85 Degrees 

Poor 

Poor 

Bad comminution 


10 Months 

70 Degrees 

Poor 

Poor 



3 Years 

30 Degrees 

Almost none 



4. 40 

4 Months 

90 Degrees 

Good 

Good 

Waitress 

5- 50 

2 Months 

90 Degrees 

Good 

Good 

Strength — (minus) 

6 . so 

6 Months 

90 Degrees 

Good 

Good 


7. 58 

6 Months 

90 Degrees 

Good 

Good 


8. Co 

8 Months 

90 Degrees 

Good 

Good 


9- 39 

2 Months 

90 Degrees 

Good 

Good 


10. 58 

6 Weeks 

90 Degrees 

Good 

Good 

Strength — (minus) 

11. 41 

5 Months 

80 Degrees 

Good 

Good 


12. 49 

2 Months 

qo Degrees 

Good 

Good 


13. 54 

3 Months 

90 Degrees 

Good 

Good 


14 44 

3 Months 

90 Degrees 

Good 

Good 

Strength — working 

iv 57 

4 Months 

90 Degrees 

Good 

Good 

Strength — working 

16. 49 

5 Months 

go Degrees 

Good 

Good 


17. 32 

9 Week's 

90 Degrees 

Good 

Good 

Working 

18. 70 

3 Months 

75 Degrees 

Good 

Fair 


19. 54 

3 Months 

Ail motion 

scapular 


Dislocation — Opera- 


lion refused 

Of these nineteen cases, fifteen had good functioning shoulders within two 
to nine months, thirteen of these within five months. Two had only fair 
function at the end of two and three months, respectively, when their last 
notes were made. Two were distinct failures as to function, one a badlv 
comminuted fracture of head and greater tuberosity, one an unreduced partial 
dislocation in whom fracture healed well anatomically. 

Six cases in this series were operated on. No case was subject to opera- 
tion except on indications which seemed to permit of no other procedure. 
Such indications were ( a ) complicating dislocations not reducible, (b) gross 
displacements or comminution of head where no apparent contact between 
fractured surfaces could be established. The operations done included two 
excisions of the head through the surgical neck, one simple removal of head 
dislocated through capsule, one open reduction of a posterior dislocation in 
which lesser tuberosity was fractured, one instrumental manipulation of a 
rotated head and greater tuberosity to establish alignment, one late reduction 
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of subglenoid dislocation after union of fracture with unsuccessful plastic on 
capsule. The operations were all done rather late after all other means had 
failed. Perhaps this was an error in judgment. The results have been 
uniformly discouraging. ( Fig. 5.) Of five followed, four have practically no 
joint action. One excision at the end of three months had normal passive 
motion, very little active. He looked encouraging but has not been seen since. 
In fact, the end results in these cases have been little different from analogous 

types of cases in whom 
no operation was done. 

SUM MARY 

In conclusion certain 
broad, general deduc- 
tions based upon the 
above series may be per- 
mitted me. 

Fractures about the 
neck of the humerus 
occur mostly bey o n d 
mid life. The resulting 
disability is usually 
marked and prolonged. 
It is done mainly to the 
associated injury of soft 
tissues about the site of 
fracture. Wide abduc- 
tion and external rota- 
tion is the position of 
choice for convalescence. 
Such position in a num- 
ber of cases must be 
attained gradually. 
While recognizing the 
value of various types of 
ambulatory splints, I 
feel that the conditions 
here encountered are best and most comfortably met by bed and traction sus- 
pension treatment with a frame. Massage and physiotherapy are aids in treat- 
ment, but the best and quickest results reward the cooperative, intelligently 
active patient. For this reason women who resume their household duties 
early seem to regain function and strength more rapidly than men. 

I wish to expre=s to Dr. John A. Hartwell. Director of the Second Surgical 
Division, my appreciation of the privilege of reporting the above cases and 
also my appreciation to the changing but ever conscientious members of the 
House Staff who do so much of the work in such a series. 
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Tig. 7. — Fracture dislocation. Operation 

scapular. 
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IDIOPATHIC OSTEOPSATHYROSIS' 

(fragilitas ossium) 

By George W. Wagoner, M.D. 

Or Pill LA DELPHI A, Pa. 

UtOM THE DEPMtTMIAT Or SUltGUtt, PHII.AM LPHIt GI N! HU. IIOSPITU. 

Idiopathic osteopsathyrosis is a definite and distinct disease entity. Its 
differentiation from other hone diseases may he made with certainty from the 
history alone. In no other disease are there numerous and repeated fractures 
resulting from insignificant 
trauma and occurring through- 
out entire life of individual. 

In osteopsathyrosis the long 
bones are most frequently the 
site of the predominating fea- 
ture — fracture. The linear de- 
velopment of the bony skeleton 
is usually normal, but the height 
of the individual is shortened 
by the bowing and angulation 
of the long bones, incident to 
their repeated fracture and 
faulty union. The epiphyses 
are not enlarged ; the diaphyses 
are originally straight and 
cylindrical but soon become 
bowed and flattened, most fre- 
quently in the antero-posterior 
diameter. 

Bone fragility, in this dis- 
ease, is not due to an insuffi- 
ciency of the inorganic chemical 
constituents, since on analysis 
of psathvrotic bone these con- 
stituents are found to be quan- 
titatively normal. 

It is to morphological defects in the bom framework, producing mechani- 
cal instability, that the characteristics of osteopsathyrosis must be ascribed. 
These defects consist of a thinned porous cortex, the continuity of which is 
often interrupted, and the presence, within the medullary ca\itv, of isolated 
areas of new bone. The absence of fibrous tissue renders these bones inelas- 
tic. Their strength is impaired by the loss of their nonnal tubular structure. 

* Kind before the Philadelphia Acaduin of Surgt r\, l'chru.n\ 4. 1944. 
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Etiologically, osteopsathyrosis is independent of any luetic or other infec- 
tious origin. Locke 3 believes with Harbitz 2S that during foetal life there 
is some nutritional disturbance which affects the entire bony system. 
Voorhoeve 30 attributes the development of this disease to a hereditary infer- 
iority of the mesenchyme. The possibility of an endocrine disturbance as a 
primary cause cannot, as yet, be discarded. 

Extensive research by many workers has proven that a familial predis- 



Tig 2 — Rontgenogram of skull shoeing distortion of the cranial outline, diffuse areas of 
rarefaction, indistinct suture lines, extremely small sella turcica, undemonstrable clinoids and 
la-ge sphenoidal sinuses 

position to osteopsatln rosis (TV) exists. The frequent coexistence of blue 
sclene (V) and impaired hearing with this disease has been established. 
Blegvad and I Iaxthausen believe the blue sclene to be a dominant character- 
istic under the Law of Mendel. Gurlt considers that the tendency to frac- 
ture is transmitted to male* through unaffected females; more recent work 
docs not bear out this opinion. 

W. J was admitted to the sen ice of Dr. J T. Rugh on the first of September, 1923 
He \\a* suffering from an acute fracture of the middle third of the left femur with 
marked displacement of both fragments 

From earht't childhood the p itient ha* been subject, on the slightest trauma, to 
fracture of the long bone--. The left tibia and fibula bate been fractured twehe times; 
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the right, six; the left femur, six; its fellow, five. The left ulna and radius have been 
fractured nine times, the right, seven. The ribs, metacarpals and metatarsals have been 
fractured on numerous occasions. There is no history of fracture of the skull nor of 
either humerus. 

There is no history of previous illness other than measles and an occasional “ cold.” 

The patient’s father died of “kidney trouble”; a sister, at the age of twenty, of 
pneumonia ; a brother, of typhoid fever at twenty-four. The mother is living and well ; 
there are no other children ; there is no history of miscarriages or stillbirths. In no 


member of the immediate or 
remote family is there any 
history of bone disease or 
blue sclera;. 

The patient has never 
been married, has always 
been of good habits, and has 
lived his entire life at home. 

The patient is a gro- 
tesque, dwarfed, and mis- 
shapen negro ( Fig. i ) , 
thirty-eight years of age. 

He is fifty-two inches tall 
and weighs seventy pounds. 

The head is fringed with 
black kinky hair interspersed 
with white. The occipital 
and temporal protuberances 
are prominent, while the fore- 
head is high. The occipito- 
mental diameter is 21.0 cm., 
while the occipitofrontal is 
19.2 cm., the bitemporal 16.0 
cm., and the cranial circum- 
ference is 55.0 cm. The occi- 
pital prominence protrudes 
abruptly 1.9 cm. beyond a nor- 
mal contour (Fig. 2). 

The ears arc free from 
gross abnormalities, but the 
hearing is impaired. 

The eyes arc prominent 
and protrude 3 mm. beyond 
norma! without increase of intra-ocular pressure. There is complete bilateral arcus senilis 
with beginning opacity of the periphery of both lenses. Sight is decreased to O.D. 6/25. 
O.S. 6/25. The pupils are equal and regular and react promptly to light and accommo- 
dation. The eye grounds are normal. There are neither extraocular palsies nor nvstair- 
moid movements. The sclera; have a pronounced and evenly distributed bluish color. 

Lips, tongue, and mucous membranes of the mouth present no abnormalities; the 
teeth are firm and even. 


I'm. 3. — RontKcnojjram ui femora showing recent fracture of 
the left femur with displacement of the fragments. '1 he thin, shell- 
tike cortcj. and rarefied diaphyses. characteristic of osteopsathyrosis 
arc apparent m this plate. 



The neck is free from adenopathy, while the thyroid is barely palpable. 

The chest is funnel-shaped, with a suggestion of a rhachitic rosary. Tiie cylindrical 
thoracic cage tapers abruptly to its junction with the abdomen. The heart and hums 
are normal. The systolic hicod-pressurc averages 100; the diastolic. 58. The pube 
ranges between too and 120. 

The abdomen is small, muscular, and rotund, and terminates in a tilted, tlr-.tn tied. 
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pelvis. A marked left dorsal scoliosis and a pronounced lumbar lordosis distort the 
spinal column. The genitalia are underdeveloped. 

There is bowing of both humeri and posterior luxation of both ulnae. The femora 
are bowed laterally and the left is the site of a recent fracture in its middle third (Fig. 3). 
The right leg is comparatively straight. The left tibia and fibula are angulated laterally' 
to ninety degrees in their middle third, so that the long axis of the foot is parallel to 
the normal axis of the leg (Fig. 4). The hands and feet are twisted and gnarled and 

_ „ _ _ have large callosities over 

their proximal phalangeal 
joints. The rotary movements 
of the forearms and the finer 
movements of the hands are 
impaired. 

The urine is acid, with a 
specific gravity of 1023, and 
is without casts, albumen, or 
sugar; it is also free from 
acetone, indican, and Bence- 
Jones protein. 

The blood shows a hemo- 
globin of 95 per cent.; the 
erythrocytes number 5,650,- 
000; the leucocytes, 11,600, of 
which 62 per cent, are poly- 
morphonuclears, 36 per cent, 
small lymphocytes, and 1 per 
cent, each are eosinophiles and 
basophilcs. It contains, per 
hundred cubic centimetres, 80 
mg. of sugar, 12 mg. of urea 
nitrogen, and 3.6 mg. of uric 
acid, while the blood plasma 
contains 10.9 mg. of calcium 
and 3.2 mg. of phosphorus. 
The blood Wassermann 

L- , is negative in both the chole- 

sterin and Noguchi antigens. 

On admission, the basal 
metabolism showed a rate of 
plus 46, but after two months’ 
enforced rest, it fell to plus 23. 
Believing that it would be to the betterment of the patient if the useless left leg 
and foot were replaced by an artifical limb, the leg was amputated 6 cm. below the knee- 
joint. The operation was performed by Dr. J. T. Rugh under ether anaesthesia. Cross- 
sections of the tibial shaft were selected for chemical and histological examination from 
a point not previously the site of fracture. Cultures were immediately made of the bone, 
the marrow cavity, and the surrounding tissues. These cultures proved to be free 
from bacterial growth. 

The cross-section of the tibial shaft submitted for chemical analysis weighed 9.46 gm. 
and contained 76 per cent, of dry matter, of which 3S per cent, was ash. The averages 
of two analyses of the ash gave 1S.205 per cent, phosphorus; 3839 per cent, calcium and 
0.615 per cent, magnesium. These analyses were made by Mr. Herman L. Hinski of 
the Biochemical Laboratory of The Wistar Institute of Anatomy and Biology. 

Grossly, the fresh specimen of psathyrotic bone was spongy in appearance, the peri- 
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I'll.. 4. — Rontgenogram of legs showing acute angulation of the 
left tibia and fibula. The left tibia and fibula are fused in their 
middle third at the site of repeated fracture and marked rarefac- 
tion. The right tibia and fibula arc joined by a bony bridge. The 
fibula has been fractured at the point of contact and is extremely 
thin. Arrow marks the site of amputation. 
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osteuin ragged, the cortex thin and friable, the marrow soft, oedematous, and mushy. 
The histological examination showed that the periosteum was slightly thickened, but 
in general presented a normal structural appearance. Its outer layer was densely 
fibrous, its inner portion somewhat more cellular and vascular. The intimal coats 
of a few small arteries were thickened. The osteogenctic layer was inconspicuous and 
appeared unproductive. 

The cortex did not form a continuous ring, but was broken into Urge and small seg- 
ments. These showed marked distortion of the Haversian canals and concentric lamellrc. 
Thus many canals were extraordi- 
narily large and appeared to he 
fdled with a narrow substance. On 
the contrary, other canals were 
small, narrow, and apparently com- 
pressed. The vessel walls were 
frequently thickened and partly hva- 
linized. The bone corpuscles were 
often small, shrivelled and numeri- 
cally decreased. 

The bulk of the section, as 
shown by the photomicrographs 
(Figs. 6 and 7), was composed of 
loosely arranged bony trabccuke 
which simulated spongy bone and 
branched throughout the medullary 
cavity. These trabecula; intermin- 
gled with the islands of compact 
bone. Between them were irregular 
marrow spaces occupied by a deli- 
cate stroma which contained cosin- 
staining structureless substances 
(oedematous material), fat cells, 
moderate numbers of round cells and 
many small blood-vessels. These 
vessels were, for the most part, 
capillaries, but here and there arter- 
ies with thickened intimal coats 
could be seen. There were no 
inflammatory cells of any type pres- 
ent. There was no conspicuous 
overgrowth of connective tissue. 

Closely approximating the islands of 
compact bone were small groups of multicellular osteoclasts. Rows of flattened diminutive 
osteoblasts clothed the majority of the osseous trabccuke. Only a small number of 
the osteoblasts presented their typical cuboidal form. 

I he pathological process, therefore, seems to be of a twofold nature; first and 
most important, an active bone resorption, associated, secondarily, with a new hone for- 
mation throughout the marrow cavity. 

A rdntgenological examination visualizes the salient structural features of osteo- 
psathyrosis. The thinned cortex, the bowing and angulation, the widely di"-iiuiuatcd 
porosity, and the evidence of the remarkable reparative properties of p-aihvrotic bone are 
here shown. It is with difficulty that the site of single fractures can later be demonstrated 
hv runtgenograins. Only alter several fractures have occurred in the .-ante locah'tv is 
the normal contour of the hone markedly altered. 



Flo. 5. — Cross-section of tibinl shaft for tnicro<-ropir 
study. Jn this low-power photomicrottraph are discernible 
the thin, broken cortex, the distended Haversian canals, the 
trabecula: of new hone in the medullary cavity as described 
above. {Pholotnierot:raph.) 
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An analysis of the above case discloses several facts which are of interest 
in their bearing upon the general phases of osteopsathyrosis, upon the 
theoretical etiology of the condition and upon the relation of this case to those 
cases which have been reported in the literature in the past two hundred years. 

It is of note that W. J. has been subjected to repeated fractures throughout 
his life, from earliest childhood to advanced maturity, and there is the strong 
possibility that his distorted cranium may be due, at least in part, to intra- 
uterine fracture. There is no evidence that the frequency of fracture is 
growing less as age advances. 

The fact that neither the history, the clinical findings nor the serological 
tests reveals a luetic taint is of interest in that so many of the reported cases, 

purporting to belong to the 
group of osteopsathyrosis, are 
either definitely syphilitic, or 
lues, as a complication, has not 
been eliminated. 

The normal calcium and 
phosphorus content of the 
blood plasma and the normal 
calcium, phosphorus, and mag- 
nesium content of the bone dis- 
prove, in this case, the theory 
that a deficiency of these ele- 
ments is the cause of osteo- 
psathyrosis. 

The absence of any type of 
inflammatory cell in the histo- 
logical sections, the sterile cul- 
tures of the bone and its sur- 
rounding tissues, together with 
the normal temperature curve, 
are strong evidences, if not actual proof, against the theory of infection. 

That there is an increased resorption of bone in osteopsathyrosis and that 
the normal tubular structure of the diaphvses is destroyed are shown by the 
microscopic study. And that these may be due, in this case, to a primary 
disturbance of the endocrine glands is suggested by the high basal metabolism, 
the pronounced exophthalmus, the palpable thyroid, the mild tachycardia, the 
underdeveloped genitalia and the shallow pituitary fossa. 

In addition to these salient facts the age of this patient is of interest in 
that few cases reported in the literature have lived as long. It is also interest- 
ing to note in this' case that there is no history of bone disease or blue sclera; 
in any other member of the family. Finally, it may be mentioned that despite 
bis frequent fractures, this patient was at all times remarkably free from pain. 
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Flo. 6. — Detail of Fig. 5 in higher power. ^Photomicrograph.) 
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SUMMARY 

1. A case of idiopathic osteopsathyrosis (fragilitas ossium) occurring in 
a negro thirty-eight years of age is here reported. 

2. The patient has suffered, as the result of slight trauma, approximately 
forty-five fractures of the long hones. 

3. The calcium and phosphorus content of the blood plasma and the 
calcium, phosphorus and magnesium content of the bone are normal. The 
hasal metabolic rate is increased ; there are marked exophthalmus, palpable 
thyroid, immature genitalia, shallow pituitary fossa, mild tachycardia, blue 
sclerte and impaired hearing. 

4. No history of syphilis, infection or familial predisposition to bony 
fracture or disease can be elicited. There is no history of blue scleras in the 
members of the immediate or remote family. 

5. Microscopic examination of the cross-section of the tibial shaft pro- 
cured by amputation of the left leg shows a broken and thinned cortex, dis- 
tended Haversian canals, increased hone resorption and new bone formation. 

6. Photographs of the patient, rontgenographs of the bony skeleton 
and photomicrographs of the hone sections are embodied in the paper. 
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SYSTEMIC BLASTOMYCOSIS (OIDIOMYCOSIS) 

By Warren Henry Cole, M.D. 
of St. Louis, Mo. 

FROM THE DEPARTMENT OF SURGERY, WASHINGTON UNIVERSITY SCHOOL OF MEDICINE, 

AND BARNES HOSPITAL, SAINT LOUIS 

In 1894, Gilchrist 1 described before the American Dermatological Society, 
a yeast-like organism which he found in a section taken from a patient with 
an unusual dermatitis. He classified the organisms as blastomycetes and 
named the disease blastomycetic dermatitis. A few months later, Busse 2 
described a fatal case and demonstrated the pathogenicity by finding the 
organism in the internal organs as well as in the skin. He termed the disease 
saccharomycosis hominis. The bacteriological and clinical features of these 
two cases are quite identical with those subsequently reported by various men 
as blastomycosis or oidiomycosis. 

The following case is described as a fatal case of the systemic disease, and 
is unusual because of the small amount of pathology found in comparison to 
the symptoms. 

Clinical History. — A. B. S., age twenty-seven, male, American. First admission 
March 2S, 1922. Discharged May 26, 1922. Admitted again January 3, 1923. 
Died March 7, 1923. 

There was nothing of interest in his family history. He denied luetic 
infection, but admitted gonorrhoea four years previously. For two years prior to 
admission he had been employed as a miner in an Illinois coal mine. The onset 
of his disease dated back to March, 1921, (a year before admission) when he 
mashed the fourth finger of his right hand. The resulting injury remained a 
granulating ulcer for 10 months. A few weeks after this injury he became 
aware of pain in his lumbar spine. Two months after onset of his lumbar pain, 
he noticed a fluctuating lump in his lumbar region, which was incised and had 
drained continuously up until admission. A few weeks after incision of this 
abscess there developed skin lesions, in order of appearance, on the back of his 
neck, over the right shoulder, on the left buttock and on the right leg. 

November, 1921, patient developed a cough which gradually increased in 
severity, and which was productive of a blood-stained, muco-purulent, grayish- 
brown sputum. Associated with this he had a definite but slight shortness of 
breath, but scarcely any pain. About March 5, 1922, (three weeks prior to first 
admission) he developed a soft fluctuating mass over his right jaw. At about the 
same time his scrotum began to swell, and two weeks later a sinus developed on 
the right side. He had lost about 30 pounds of weight since the onset of his 
disease, and was bedridden at the time of admission. 

Physical Examination . — The patient is a well developed, but moderately 
emaciated and anemic middle aged man. Over the occipital region, left scapular 
region, left posterior thorax and right buttock are skin lesions varying from 8 
to iC cm. in diameter (Fig. 1). Each lesion has a red irregular caulifiowcr-like 
surface, which bleeds readily. The base is reddened and elevated. The centre 
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of some lesions show scarring of recent healing. Mild discharge, but no deep 
ulceration is present. Fresh lesions first show tip as small papules or pustules 
which later coalesce to form the cauliflower-like mass. 

Just to the left of the spine of the 5th lumbar vertebra is a mass of granula- 
tions (2 cm. in diameter) with a draining sinus in the centre. Within one to 
two cm. of the edges of the various lesions are tiny miliary abscesses, some of which 
can scarcely be seen with the naked eye (Fig. 2). 

Over the ramus of the right jaw and adjacent tissue is a tense, smooth fluctuant 



Fig. 1. — Appearance of skin lesions on neck and shoulder at time of first admission before treat- 
ment was started. 


mass 5x8x10 cm. Pus is present and feels superficial. Only slight tenderness 
is present. On account of this abscess, he is not able to open his jaws more 
than 1 cm. Below the above mass is a nodular mass suggesting numerous 
small lymph glands matted together. 

Respiratory excursion of the right side of the thorax is distinctly less than 
tlie left. Breath sounds are harsh over the right upper lung, where the percussion 
note is impaired. A few crepitant rales are heard here and at each base. 

The liver is palpable 5 cm. below the costal margin and is very tender. The 
splenic dulness is increased. 

There is a discharging sinus over the right epididymis which is 5 cm. in 
diameter, firm and tender. 

A recently lualed ulcer is noted on tip of the fourth finger of the right hand at 
the site of his initial lesion. Definite hut slight tenderness is made out over the 
spines of the ,pd and ^th lumbar vertebra*. 

/.ei/vntfery Ihita . — Fry throcyte-. ^/‘on.ooo. Leucocytes, 12.000 to 25.000. 
ILemnglohin. 80 per cent. Differential count: Polymorphonuclear iiiu'.rophiles 
00 per cent. Lymphocytes. 55 rcr cent. Large mononuclears, 3 per cent. 
pliiles, 2 per cent. 

Phenol'iilphoncphtheli in kidney te-t 75 per cent, in 2 hours. 


Blood Wao'.rnnr.n 
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negative. Sputum : — Consistently negative for tubercle bacilli. Complement 
fixation for tuberculosis negative. 

Urine : Faint trace of albumin. Few white blood cells, no red blood cells. 
Few granular casts. 

Blood culture negative. Culture of aspirated pus from abscess of jaw, 
hemolytic streptococcus. Culture from miliary abscess of neck, blastomyccs* 

Stool: Red blood cells found during attacks of diarrhoea. Benzidin consis- 
tently positive. Frequent yeast-like organisms, having a double contoured surface, 
which, however, could not be established definitely as blastomyccs. 

X-ray studies of the gastro-intestinal tract were made by Doctor Mills who 



Fig. 2. — Skin lesion on buttock before institution of treatment. 


reported an unusual gastritis, characterized by massive gastric rougre. 

Course Dining Fiist Admission. — (March 28, 1922, to May 26, 1922). The 
patient’s temperature persisted irregularly around ioo°. Pulse 90 to 110. The 
abscess of the jaw, was incised shortly after admission, and thin greenish pus 
obtained. The abscess cavity healed very slowly. He was put on intensive 
potassium iodide treatment, and was able to tolerate 150 grains per day. One 
heavy dose of X-ray therapy was given over two of the lesions, but no difference 
could be seen in the rapiditt - of healing. Under iodide treatment, his lesions began 
to heal remarkably fast, and at the time of his discharge, the cauliflower-like 
granulations had been replaced In a scaly scar which seemed to progress from the 
centre outward. Over a period of a few da\s he complained of intense epigastric 
pain, but without any signs of peritonitis. lie was confined to bed when admitted, 
but regained his strength rapidly and at the end of four weeks was walking 
around without discomfort. 

Microscopical and Cultural Characteristic of the Organism. — Smears were 
made repeated!} from the \arious open skin lesions and the sinus over the back, 


•Crc lit is due Miss Lu'tv.ig of the baete-io’opcal laboratory of Barnes Hospital, for assistance with 
the cultures. 
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but only occasionally, could one find unquestionable blastomyces. From the miliary 
abscesses, however, smears consistently yielded a moderate number of organisms 
and produced a pure culture of blastomyces. 

On the third or fourth day of incubation tiny colonies of the yeast could be 
seen on the surface of the media. These colonies were heaped up, wrinkled, had 
irregular edges and were of a dark gray color. They grew equally well on blood 
agar and glucose agar, but seemed to produce a heavier and earlier growth on 
Russel’s media than upon any of the others tried. In broth a granular cloudiness 
developed in five or six days and by the end of twelve days a grayish granular 
precipitate of the organisms was formed. As the culture on solid media aged, the 
color of the growth became 
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darker. When the culture tube 
was scaled, thus restricting air, 
the organism invariably formed 
aerial hyphre within three weeks, 
and in gross appearance greatly 
resembled a mould. 

Microscopically, the organism 
was seen in tissue only in the 
budding form. Likewise, the 
minute colonies obtained by trans- 
plant directly from patient to 
media, consisted almost entirely 
of budding forms for the first few 
days. As the culture aged, how- 
ever, mycelia appeared and 
became more predominant as suc- 
cessive transplants were made. 

It was also noted that unfavorable 
conditions during incubation, such 
as low temperature or dry media 
tended to produce more and 
thinner mycelia threads. 

The organism in the bud- 
ding stage is 8 to iS m in 
diameter, is round or slightly oval, and is doubly contoured. No nucleus can be 
definitely identified, but the protoplasm is coarsely granular and contains highly 
refractile bodies. Occasionally, vacuoles are seen. The terminal or younger 
mycelial segments are more homogeneous and contain fewer granules. As the 
culture ages, there is an increasing tendency toward formation of terminal and 
lateral couidiu which are connected to the main stem by short thick pedicles. 

The organism produced no gas in either dextrose, lactose or saccharose broth. 

Animal llxpcrimcnts .— The organism proved consistently pathogenic to guinea 
pigs. Five were injected intraperitoneally. all of which died in about four weeks. 
Organisms were demonstrated either in culture or section in all but the first. A 
mouse which was injected intraperitoneally died in gq hours, but no organisms could 
be f< und. One rabbit was injected intraperitoneally but showed no evidence of 
disease. In none of the guinea pigs were tuberculous legions found. 

Progress Since l : irs! .U 1 n:ission.~Qn January s, togt. lout months after 
discharge, he was admitted again. He volunteered the informant n that he h;.d 
stopped the daily dose of iodide several times, for jvriods of to 5 v.uls, and 


Pm. 3. — Culture four days after transplant from 
minute abscess to blood agar, showing predominance of 
budding forms. 
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had suffered from appearance of new lesions and general ill health. During 
the last four weeks previous to second admission, he had three convulsions of a 
generalized type. Two weeks before second entry, his scrotum and ankles began 
to swell. He had been gradually losing weight. 

Examination showed the lesions to be dried but scaly as at discharge of first 
entry. Scattered over the body were several small fluctuant superficial abscesses, 
which contained thin greenish pus, in which blastomycetes could be found. The 
sinus of the epididymis had healed, but the sinus over the 4th lumbar vertebra was 
still draining. There was marked oedema of the ankles and scrotum, as well as 

fluid in his peritoneal 
cavity. The lung find- 
ings remained practic- 
ally the same. 

In addition to 
heavy doses of potas- 
sium iodide by mouth, 
patient was given 
several intravenous 
doses of 50 to 75 
grains of sodium 
iodide. He also 
received several doses 
of salvarsan. From 
none of these pro- 
cedures did he receive 
any beneficial effects. 
He became very weak 
and died apparently 
from toxemia on 
March 7, 1923. 

Organisms were 
again found in his 
sputum, but were not 
demonstrated in the urine as they were on his first admission. His N.P.N. remained 
normal. Urine gave a very heavy test of albumin and contained many casts, a 
very few of which were waxy. Blood culture remained negative. Sputum and 
urine cultures negative for blastomycetes. X-ray of lumbar spine revealed a 
destruction of the fourth lumbar vertebra, as contrasted to negative bone findings 
on the last admission. 

Autopsy Report . — (By Dr. E. S. Walsh). The body is that of a poorly 
developed and nourished white male weighing fifty-seven kilos and measuring 
154 cm. m length. 

Numerous foci arc scattered over the body surface in the skin. Possibly the 
largest is situated over the right scapula; another very large one over the left 
tibial region. Small suppurating lesions are seen in both groins and over the right 
scapulo-humcral joint. Pressure on any of these lesions yields a thick creamy pus. 
The general character of all the lesions is much the same in that there is an 
elevated nodular periphery with a smooth scar-like centre. Crusts are heaped 
up in places, and over the suppurating lesions the skin is so thin in places that slight 
pressure causes rupture with discharge of thick creamy pus. The skin of the 
scrotum is greatly thickened and indurated and several excoriated areas arc seen 
upon it. 
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' On opening the head a rather noticeable engorgement of the vessels of the 
pia arachnoid is seen and there is some oedema. 

There are about 2000 c.c. of cloudy fluid in the peritoneal sac. This does not 
coagulate on standing, but fibrin shreads are present in considerable numbers. 

The pericardial sac also contains some cloudy fluid and there is a white scar 
in the epicardium of ihe right auricle. 

The heart weighs 220 gins, and the valves measure as follows : 
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The left ventricular wall measures 1 2 mm., the right 5 mm. The myocardium 
is of a deep red color. The heart is dilated with fluid and clotted blood. 

The hnigs do not collapse when the chest is opened and the right one is 
loosely bound to the chest wall by delicate fibrous adhesions. Great numbers 
of shot-like nodules arc scattered 
throughout all lobes of both lungs. 

In places these nodules have aggre- 
gated themselves to form foci of 
considerable sue (2 to 3 cm. in 
diameter). On section these 
lesions arc only distinguished with 
considerable difficulty. The places 
where large numbers of them have 
gathered together appear as deep 
red irregular areas. (Lungs fixed 
for future study.) There is a 
fibrous lesion at the right apex. 

The liver is large, pale and 
smooth, and irregular areas of 
necrosis are scattered throughout. 

It weighs 2150 gtus. and measures 
27x19x8 cm. There are many 
spots on the cut surface which have 
a pale waxy appearance. These are 
stained brown by iodine but not 
very distinctly. The gall-bladder 
is greatly distended with fluid bile c «?„. . , , , . ... 

which can readilv be expressed into lung of guinea piirs injected intrn-i><-rmw;d!y v. j> h 

,1 , , ' the organisms, 

the duodenum. 

The spleen is very large and firm and divided into three lobes by two notches. 
On section, numerous waxy foci are seen scattered throughout the pulp. Tbe-e do 
not seem to bear any definite relation to the Malpighian corpuscles as they art- 
located both within and outside the waxy area*.. They are stained brown with 
iodine. The spleen weighs 530 gins, and measure.*. 15 x 11 x A 5 cm. Several sharply 
encapsulated tubercles are found in the pulp and one upon the surface <>f the organ. 
The pulp outside of the pale waxy appearing foci is rather bright r< d in color. The 
capsule is thickened in several places. In addition to the ledon- already dt-.eril.t- d 
there are many very minute gray opaque areas which have a tendency to i.rear it. 
clumps. These cannot definitely he differentiated from Malpighian ocpmch -. 

The pancreas appears normal. It wiigh*- 135 enis. and na-.s-tu*-* 23 cm. 
in hncth. 


1 


The right kid ncv weigh-* 300 


:u>.. the left 

1 ‘ 21 * 
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cortex 9 mm. They are pale and smooth. The capsules are rather firmly adherent 
to them and they seem to be very thin. The surface as well as the cut surface 
is irregularly mottled by small grayish-white opaque_ areas. The adrenals appear 
normal. The p chic organs appear normal. 

Microscopical Examination. — Myocardium appears normal. Lung : The 
histological appearance is that of tuberculosis with the following exceptions. Small 
aggregations of polymorphonuclear leucocytes, sharply circumscribed, are fre- 
quently seen and often form the nucleus of what otherwise would appear to be 
typical tubercles. Giant cells of the type usually associated with tubercles are 
abundantly formed in and around the lesions. Yeast cells are present but in very 

scanty numbers, and 
when found are either 
in the small polymor- 
phonuclear accumula- 
tions or in the giant 
cells. A few budding 
forms are found. 
There is some necrosis 
but little or none of 
the dead material has 
the typical appearance 
o f caseous tubercu- 
lous tissue. 

Liver: A few 
focal accumulations 
of mononuclear leuco- 
cytes are seen in the 
periportal areas. The 
sinusoids are dilated. 
Amyloid is deposited 
rather abundantly in 
the walls of some of 
the small vessels. The 
ddatation of sinusoids 
is most conspicuous 
at the centre of the 
lobules and is 
accompanied b y a 
moderate amount of 
atrophy of liver cells. 



Tig. 6 — Culture two weeks of ape. From left to right, glucose 
agar, Russel’s media and blood agar. 


The pancreas appears normal. 

The spleen is heavily loaded with amjloid which occurs both in and around 
the Malpighian corpuscles. In the former case the hmphoid elements of the 
corpuscle are completely replaced by it. The walls of the small blood-vessels are 
conspicuously involved. 

Kidney: There is an abundance of homogeneous material in the glomerular 
tufts, glomerular vessels, and the walls of many of the larger vessels. This 
material is stained brown by iodine and red by methyl violet. Hyalin tube casts 
are frequently seen. 

Adrenal : Armloid seems to be abundantly deposited. 

Shin : There is a marked epithelial hyperplasia with numerous papillary 
downgrowths into the corium. The surface in many places is ulcerated. The 
corium likewise is thickened and contains numerous plasma cells. Scattered 
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about in the coritun, adjacent to the distorted finger-like processes of the epithelial 
layer, are numerous irregularly shaped islands of epithelium. Throughout the 
entire section, and especially prominent in the Malpighian layer of the epidermis 
are numerous minute abscesses of varying size. Some abscesses contain only a 
half dozen or dozen leucocytes; others are large enough to be visible to the naked 
eye. A relatively large percentage of the polymorphonuclcars are eosinophils. 
In addition to the polymorphonuclear invasion, there is a diffuse mononuclear 
infiltration. Throughout the section, especially notable in the miliary abscesses, 
arc a moderate number of giant cells. Typical blastomycctic veast cells, of a 



Fit;. 7. — I.ow power of section of patient’s skin showing miliary abscesses and hyperplasia 

of epithelial cells. 


description found elsewhere, are seen throughout both layers of skin, usually 
in the miliary abscesses and frequently in the giant cells. 

A set of sections stained with carbol fuchsia and methylene blue are negative 
for acid fast organisms. 

The (>)( i;ti upon cut section reveals no abscess cavities or evidence of inflam- 
mation. Culture of heart’s blood yielded a batmolvtic streptococcus, but no 
blastomycetes. 

Clinical and Pntholoi/ical Diagnosis . — Pulmonary and cutaneous blastomycosis, 
blastomycosis of gth lumbar vertebra, general amyloidosis, fibrino-purnlent peri- 
tonitis, fibrino-purulent pericarditis, tedema and congestion of pia arachnoid, 
blastomycosis of epididymis (healed), abscess of jaw. secondary anemia and 
hannolvtic streptococcus septicemia. 


Remarks . — As stated, the peculiarity of this case is the scarcity of lesions 
found at autopsy as compared to the clinical symptoms, I lowever. the organs 
affected, including lungs, bone. skin, and epididymis represent common loca- 
tions for disease, excepting the latter. From a review of twenty-tv.o an;o]oie<I 
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cases, Wade and Bel found the organs affected in order of frequency were 
lung, skin, bone, spleen, kidney, liver, lymph-nodes and brain. 

The pathology of the lungs on cut section resembled tuberculosis very 
closely, except as is usually the case in pulmonary blastomycosis, no cavities 
were found. The exception to this rule is found in a report by Irons and 
Graham 4 of a case which had cavities in the lung. 

Pathogenicity . — The portal of entry in this case is undoubtedly through a 
wound of the finger, sustained in an accident in a coal mine. It seems logical 

to suppose the mine was 
the habitat of the organ- 
ism, but we were unable 
to obtain history of any 
similar infection among 
the miners in this local- 
ity. All symptoms of 
this patient developed 
after this injury, which 
produced a stubbornly 
healing ulcer on his finger. 
Pulmonary symptoms did 
not develop until seven or 
eight months after his 
initial infection. Study 
of previously reported 
cases, however, supports 
the theory of pulmonary 
infection as the initial 
lesion. Montgomery 3 
reported a case whose 
first symptoms were pain 
in the chest and which at 
autopsy revealed blasto- 
mycotic abscesses in the lungs. Christensen and Hektoen also report a case 
whose first symptom was pain in the chest. The majority of cases of 
systemic disease, however, gave a history of an initial skin infection. 

Although frequent recoveries are encountered among the cases whose 
disease is limited to the skin, the fatality of systemic infection is almost abso- 
lute. Herrick. • however, reported a recovery from systemic infection. A 
systemic case under the observation of Boughton and Stober s also recovered, 
but under heavy vaccine therapy. Davis.'-* however, offers evidence of a very 
poor immunological reaction, but he was dealing with a different strain of the 
organism. Although the disease is comparatively a rare one. no less than two 
physicians have suffered an infection by contact with infected patients. 
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It is quite certain that the infection is a blood-borne disease even though 
the primary portal in some cases is the lung. Notwithstanding this certainty, 
it apparently is very difficult to demonstrate the organism in the blood stream. 
Krost, Stober and Moes 10 observed one of the few cases from which the 
organism was obtained by blood culture. 

Differential Diagnosis. — Undoubtedly, the disease is much older than 
records show, but was diagnosed wrongly, probably in most cases as verrucous 
tuberculosis. Most blaslomycotic skin lesions develop faster than verrucous 
tuberculosis. The former will 
respond to iodide treatment 
whereas the latter will not. The 
pathology is very similar to 
tuberculosis hut polymorphonu- 
clear cells are more numerous 
than in a tubercle, and eosino- 
phils are found in great num- 
bers. The proliferation of epi- 
thelium resembles an epithelioma 
but the miliary abscesses, eosino- 
phils and presence of organisms 
arc distinguishing feat u r e s. 

Syphilis rarely simulates it, and 
can be excluded serologically and 
by reaction to salvarsan. 

Treatment . — This particular 
case was treated with iodides. , 
salvarsan, X-ray and local appli- p„ 
cation of mercurocrome. The 
beneficial value of the former is unquestioned, and was probably first used 
by Bevan. None of the others, except the local application of mercuro- 
crome, which did stimulate scarring of the lesion, had any effect. Copper 
sulphate has been used for years both externally and internally but with 
very little if any beneficial effect. On account of the relatively slow growth 
of the local lesions, excision should be. and has proven to be a curative 
measure many times. Obviously, to be a suitable case for excision the infec- 
tion must be confined to the skin and be accessible to the knife. 

Classification. — Curiously, practically every organism reported differ- iti 
minor details from all the others. This makes it difficult to e-tab!i-h an 
accurate nomenclature. All of them, however, might be -aid to be doubV 
contoured yeast-like organisms having no definite nucleus, which leprodwe in 
living animal tissue by budding only, and which under certain varying « ojvlt- 
ttons will produce inycelia. One of the important point- of difference betv. < 
the d’tierent organi-m< reported, lie- in animal e\pt rinienlati - -n. M.-e 
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eases, Wade and Bel found the organs affected in order of frequency were 
lung, skin, bone, spleen, kidney, liver, lymph-nodes and brain. 

The pathology of the lungs on cut section resembled tuberculosis very 
closely, except as is usually the case in pulmonary blastomycosis, no cavities 
were found. The exception to this rule is found in a report by Irons and 
Graham 1 of a case which had cavities in the lung. 

Pathogenicity . — The portal of entry in this case is undoubtedly through a 
wound of the finger, sustained in an accident in a coal mine. It seems logical 

to suppose the mine was 
the habitat of the organ- 
ism, but we were unable 
to obtain history of any 
similar infection among 
the miners in this local- 
ity. All symptoms of 
this patient developed 
after this injury, which 
produced a stubbornly 
healing ulcer on his finger. 
Pulmonary symptoms did 
not develop until seven or 
eight months after his 
initial infection. Study 
of previously reported 
cases, however, supports 
the theory of pulmonary 
infection as the initial 
lesion. Montgomery 5 
reported a case whose 
first symptoms were pain 
in the chest and which at 
autopsy revealed blasto- 
mycotic abscesses in the lungs. Christensen and Hektoen also report a case 
whose first symptom was pain in the chest. The majority of cases of 
systemic disease, however, gave a history of an initial skin infection. 

Although frequent recoveries are encountered among the cases whose 
disease is limited to the skin, the fatality of systemic infection is almost abso- 
lute. Herrick, • however, reported a recovery from systemic infection. A 
systemic case under the observation of Boughton and Stober s also recovered, 
but under heavy vaccine therapy. Davis." however, offers evidence of a very 
poor immunological reaction, but he was dealing with a different strain of the 
organism. Although the disease is comparatively a rare one, no less than two 
physicians have suffered an infection by contact with infected patients. 
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It is quite certain that the infection is a blood-borne disease even though 
the primary portal in some cases is the lung. Notwithstanding this certainty, 
it apparently is very difficult to demonstrate the organism in the blood stream. 
Krost, Stober and Moes 10 observed one of the few cases from which the 
organism was obtained by blood culture. 

Differential Diagnosis. — Undoubtedly, the disease is much older than 
records show, but was diagnosed wrongly, probably in most cases as verrucous 
tuberculosis. Most blastomycotic skin lesions develop faster than verrucous 
tuberculosis. The former will 
respond to iodide treatment 
whereas the latter will not. The 
pathology is very similar to 
tuberculosis but polymorphonu- 
clear cells are more numerous 
than in a tubercle, and eosino- 
phils are found in great num- 
bers. The proliferation of epi- 
thelium resembles an epithelioma 
but the miliary abscesses, eosino- 
phils and presence of organisms 
are distinguishing features. 

Syphilis rarely simulates it, and 
can be excluded serologically and 
by reaction to salvarsan. 

T reatment . — This particular 
case was treated with iodides, 

Salvaisan, X-ray and local appli— Fig. 9. — Moderately high power of miliary abscess contain- 
cation of mercurocrome. The mg a budd.ng organ.sm in the lung of the patient. 

beneficial value of the former is unquestioned, and was probably first used 
by Bevan. None of the others, except the local application of mercuro- 
crome, which did stimulate scarring of the lesion, had any effect. Copper 
sulphate has been used for years both externally and internally but with 
very little if any beneficial effect. On account of the relatively slow growth 
of the local lesions, excision should be, and has proven to be a curative 
measure many times. Obviously, to be a suitable case for excision the infec- 
tion must be confined to the skin and be accessible to the knife. 

Classification. — Curiously, practically every organism reported differs in 
minor details from all the others. This makes it difficult to establish an 
accurate nomenclature. All of them, however, might be said to be double 
contoured yeast-like organisms having no definite nucleus, which reproduce in 
living animal tissue by budding only, and which under certain varying condi- 
tions will produce mycelia. One of the important points of difference between 
the different organisms reported, lies in animal experimentation. Most strains 
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are pathogenic to guinea pigs, but Eisendrath and Ormsby 11 and many others 
report negative results from guinea-pig inoculation. An interesting discoveiy 
that female guinea-pigs are practically resistant to infection was made by 
Davis and may in some instances account for negative results. 

An organism producing a disease very similar to blastomycosis was 
described by Rixford and Gilchrist 12 and named coccidioides immites on 
account of a very slight similarity to coccidia. The striking difference between 
this organism and the blastomycete lies in its reproduction by sporulation. In 
many cases, it is difficult to determine whether the causative organism is a 
blastomycete or the coccidioidal organism. The clinical features are very 
similar to blastomycosis, but the prognosis is even more serious than 
in blastomycosis. 

On account of the varied cultural characteristics, it has been hard to select 
a terminology which will include all the various strains of blastomycetes. In 
view of the fact that a true blastomycete reproduces by budding only, I would 
prefer to classify these organisms as oidia and call the disease oidiomycosis, 
especially since oidia present at least a few budding forms. Ricketts 13 has 
very satisfactorily divided them into three groups : 

1. Blastomvcetoid, reproduces by budding, but may produce mycelia. 

2. Oidium-like, form submerged mycelia which break up into chains of 
“ spores.” Occasional budding form. 

3. Hyphomycetoid, produces serial hyphse in addition to having character- 
istics of the first two. 

Whitman 14 has very aptly classified all coccidioidal as well as blastomy- 
cotic cases as Zymonema. 

Under any circumstances it is an evident fact that the organisms form a 
stepping stone between the yeasts and hyphomycetes. 
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TRANSACTIONS 

OR THE 

NEW YORK SURGICAL SOCIETY 

AND OP THE 

PHILADELPHIA ACADEMY OF SURGERY 

Joint Meeting Held March 12, 1924. 

Dr. John H. Jopson, in the Chair 

HYPERNEPHROMA OF THE SUPRARENAL IN CHILDREN 

Dr. John H. Gibbon said that the most striking feature of suprarenal 
tumors in children, and often the first to be observed, is precocious sexual 
development. This is of the hetero-sexual type with little or no somatic 
change. These tumors are much more frequent in girls than in boys. In 
22 cases collected by Hoag (American Journal of Diseases of Children, 
June, 1923), 19 were girls and 3 were boys. Sexual precocity in boys is 
usually of the homo-sexual type and is due most -frequently to tumors of the 
testes and the pineal gland. Hypernephroma in children, elsewhere than in 
the suprarenal itself, does not produce precocious sexual development. It 
is rare to find in these cases any disturbance of the pituitary, pineal, thymus 
or thyroid gland, nor. has there been any reported case of involvement of 
both suprarenals. The immediate operative mortality is extremely high, 
complete removal has not been attempted, or has proved impossible in most 
of the cases, and in no case reported has there been a complete cure. 

The above statements in regard to this very distressing condition are 
illustrated by the following case, which occurred in the Pediatric Service 
of Dr. E. E. Graham at the Jefferson Hospital. 

The patient was a female child of three years, operated upon at the 
Jefferson Hospital, February 29, T924. Four months before admission the- 
parents noticed an enlargement of the abdomen and an excessive growth of 
hair on the pubes, labia, in the axilla and on the back. The hair .grew 
. very rapidly and that on the pubes and labia was nearly as marked as in 
a girl whose menstruation is well established. This growth of hair was 
followed marked over-growth of the eye brows and a growth of down 
on the upper lip and face. The child was of normal intelligence and 
exhibited no somatic' change. There had been no menstruation, the clitoris 
was markedly hypertrophied, and at operation the uterus and ovaries were 
found to be infantile, thus illustrating the statement that the precocity is 
of the ’ hetero-sexual type. There had been no nervous manifestations, al- 
though in a number of cases reported, epileptic seizures are noted. There 
was no enlargement of the thyroid and the X-ray showed no enlargement 
of the thymus. There was a huge tumor in the upper left quadrant with 
marked dilatation of the superficial veins. Xo blood was found in the 
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urine on repeated examinations. The Wassermann test was negative and 
several differential blood counts showed no abnormality. The X-ray exami- 
nation showed no change in the bones of the skull and no enlargement 
of the thymus. Carbon dioxide gas was injected in the peritoneum and 
a diagnosis made of a large tumor in close relation to the upper pole of 
the left kidney. There was no evidence of lung metastasis. 

Under ether anaesthesia an oblique incision was made into the peritoneal 
cavity, just below the left costal border, and the large tumor readily exposed. 

There was no excess of 
peritoneal fluid and the 
uterus and ovaries were 
infantile. The descend- 
ing colon and splenic 
flexure were displaced to 
the right and the pos- 
terior peritoneum spread 
over the tumor con- 
tained a large number of 
dilated vessels. The 
peritoneum was divided 
and the tumor quickly 
and easily enucleated, 
but not without rupture. 
The mass was very 
easily separated from 
the upper pole of the 
kidney and there was 
apparently no involve- 
ment of the kidney, 
which was normal in 
size. The inner edge of 
the posterior peritoneum 
was sutured to the right 
edge of the anterior 
peritoneum and in this 
way the abdominal cav- 
ity was shut off. Two 

rubber covered drains were inserted and tbe wound closed. The child 
was in good condition at the close of the operation, but tbe temperature 
began to rise and the next morning it had reached 105° and the respirations 
were 60. I'lie child died rather suddenly about 20 hours after operation. 

Specimen consisted of an encapsulated, rounded mass, weighing 720 
gms. and measuring 13 cm. in diameter. Histological diagnosis. 
Hyl'cnicf'hrnnut. 
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Fig. i. — H ypernephroma of the suprarenal. 


INDICATIONS FOR BRONCHOSCOPY 
I)k. Chkvaljur Jackson* said that he was often asked, in what class 
of cases of lung abscess he would advise bronchoscopy for treatment. In 
answer he could very truthfully say in no case whatever should broncho- 
scopy be used for treatment and thoracotomy delayed. In any case, however, 
in which for one reason or another the internist or surgeon feels that external 
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surgery should be delayed it might he well to carry out bronchoscopic 
aspiration and possibly contribute to the diagnosis. The situation here is 
different from that which exists in foreign body suppuration in the lung. 
Foreign body suppuration in the lung has a tendency to get well. Diag- 
nostically and pathologically it differs from post-pneumonic inflammation 
and suppuration. In the foreign body form there is a barrier built up ahead 
of the inflammatory process. In others there is no barrier and the suppur- 
ation gets in from underneath and proceeds in a different way from suppur- 
ation due to foreign body. For instance one of his foreign body cases, a 
boy was supposed to have a pin in his lung, the mother would not consent 
to operation and for eleven years he spit up pus. Tuberculosis was diagnosed 
and the patient kept in bed and outdoors for the most of the eleven years in 
California. He came to the speaker after being in bed continuously for 
six months during which time he had gained 15 pounds in weight which 
was supposed to negative any possibility of the contention of the mother 
being correct as to the foreign body. The bronchoscope was put down. 
A pin was located deep in the right lower lobe ; the pin was removed through 
the bronchoscope and the boy got entirely and completely well. This is 
something one does not see in cases of post-pneumonic or post-influenza 
processes. There the patients do not recover promptly after bronchoscopy. 

Bronchoscopy can contribute in another and important way to the work 
of the surgeon. It can contribute just as the cystoscopic examination con- 
tributes to the work of the genito-urinary surgeon. The genito-urinary 
surgeon wants to know if pus is present in the urine coming from the bladder 
or kidney and if from the kidney he wants to know whether one or both and 
if one, which one. These are things for which he develops certain means 
of diagnosis. Then too there is the X-ray man. Fie can tell him something. 
When the cystoscopist and the X-ray man get together they can tell a good 
deal more. Just so the bronchoscopist can contribute to the work of the 
thoracic surgeon. For instance, a patient came to him badly exsanguinated 
from hemorrhage ; had been bleeding off and on for two years ; trouble 
dating from influenza four years before. Patient only twenty-eight years 
of age. On going down, the bronchoscope in the right lower lobe struck 
a deformity. This is one great characteristic of cancer of the lung and it 
was from this deformity that the blood came. A specimen taken from the 
tumor was reported to be adenocarcinoma. Had it come back negative 
one would have felt that it was malignant just the same because of the 
nodular tumor associated with the deformity. In regard to the treatment 
of lung suppuration. — Suppose when one goes down into the bronchus in- 
stead of finding this bronchus normal, one finds the middle lobe of the 
bronchus ulcerated, granulation tissue and pus streaming from the orifices. 
If one does not find it in the lower lobe and if the pus below is aspirated 
and does not recur, one can then tell the surgeon that the suppuration is in 
the middle lobe. If he decides to postpone operation one can take out the 
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granulations and aspirate the pus as frequently as necessary with the broncho- 
scope. Just as the genito-urinary surgeon will set aside certain cases for 
cystoscopic treatment, just so there are certain cases which the thoracic sur- 
geon will set aside for bronchoscopic treatment. 

It is utter folly to hope to remove malignancy through the broncho- 
scope. But suppose the bronchoscope has been used six months earlier 
in the case, and given a definite diagnosis when the growth was limited 
to the interior of the right lower lobe, the surgeon would have had a chance 
to amputate the lung. When a patient is twenty-eight years of age and 
suffering from such a condition the patient wants a definite diagnosis. The 
bronchoscopist gets the specimens and the laboratory makes the diagnosis 
of adenocarcinoma. Thus is obtained definite information on which to pro- 
ceed. One wants to be sure about the diagnosis before performing lob- 
ectomy. The bronchoscope may help in this. The time has come when 
the thoracic surgeon has as much need for the assistant familiar with the 
use of the bronchoscope as the genito-urinary surgeon has for the assistant 
familiar with the cystoscope. 

RADIUM IN PELVIC CARCINOMA 

Du. John G. Clark said that he recently had made a very careful study 
of the follow-up from the standpoint of five-year cures in cancer of the 
uterus by the use of radium. In the study of this question one has to take 
into account the quantity of radium which has been used by the various 
investigators or applicators. He had one rule which is ioo mgms. for 
24-hour application. Formerly he repeated this 2 or 3 times but from the 
further study of cases as he went on, he came to the conclusion that the 
impact was made at the first application, and accordingly since then he 
had sometimes applied it twice but practically never three times. In other 
words, if the radium does not control the growth on the first application 
one may hope that something further may occur on the second application 
but if this fails, never apply the third dose because this is just a supernumerary 
operation that may do more harm than good. If it does not do much good 
at the first application he may be skeptical of the future. At first there 
was the original controversy between abdominal hysterectomy and vaginal 
hysterectomy. He gave up the vaginal hysterectomy in favor of the abdomi- 
nal and then finally went to the more radical abdominal operation. 

The following tables were submitted : 

(1) Vaginal Operation 

Total of Cases 120s 

Operability 634 - 58.1 per cent. 

Primary mortality 192 - 9.35 per cent. 

Of cases traced 29.67 per cent. 

Of cases operated upon 17.75 per cent. 

Of ca^es applying for treatment 9.62 per cent. 
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RADIUM IN PELVIC CARCINOMA 
(2) Carcinoma of the Cervix 


Total cases 5027 

Operability 1720 - 24.31 per cent 

Mortality 1090 - 18.23 per cent. 

Of cases traced 35-4 1 per cent. 

Of cases operated upon . 19-3 2 per cent. 

Of cases applying for treatment 11.72 per cent. 


The objection to the radical operation for carcinoma of the cervix is 
the high mortality. 

The following tables are from the results reported by different men and 
form an interesting comparison. 


(1) Graves 


Total applying 


cases 

Operability 

64 

per 

cent. 

No. of operations 

1 19 

cases 

Primary mortality 

5 

per 

cent. 

Five-year cures 

34-2 

per 

cent. 


Radical operation for carcinoma of the cervix. 


(2) Peterson 


Total applying 

380 

cases 

Operability 

15-7 

per 

cent. 

No. of operations 


cases 

Primary mortality 


per 

cent. 

Five-year cures 

40.9 

per 

cent. 


He was convinced that there is a wide range between what one man 
calls a radical operation and what other men call radical. In other words 
one sometimes starts in to do a radical operation, but does not do it al- 
though the chart states that he did. Here too is seen the wide range between 
two men as to what they consider operability. The only way to calculate 
statistics is from the standpoint of how many cases one has seen in the 
course of a year and at the end of five years how many of these are 
alive. All men vary; one day if one feels particularly peppy and looks at 
a case, he calls it operable; the next day if one is not so peppy and were 
to see the same case for the first time he would probably say it was not 
operable. Much depends on the way the individual feels. 


(3) Martel off 

Total applying 

Operability 

No. of operations 

Primary mortality 

Five-year cures 


387 cases 
46 per cent. 
178 cases 
14.2 per cent. 
26.6 per cent. 
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These results are from the Johns Hopkins Hospital and are not from 
clinical studies alone but from the laboratory reports, so that they found 
there were some cases which ten years before were diagnosed as carcinoma 
but which today laboratory men would not consider such owing to the end- 
ometrial changes. One will notice from these charts the great range of 
operability and mortality statistics. 

(4) Bailey and Healy 


Operability 27 per cent. 

Border line cases 24 per cent. 

Inoperable 14-5 P er cent. 

Recurrent inoperability 22 per cent. 


All cases over five years. 

(5) Burnham ( These statistics arc not up to date) 


Operability 50 per cent. 

Border line cases 24 per cent. 

Inoperability 9 per cent. 

Recurrent inoperability 11 per cent. 

(6) University Hospital 

No. of cases 144 

Operability (22) 27.2 per cent. 

Inoperability (118) 6.7 per cent. 

Recurrent inoperability (4 cases 1 recovery) . 25 per cent. 

Total five-year cures 10.4 per cent. 


Radical operation had 8 per cent, mortality. He thinks the cases were 
all in the operability class. The best results he had ever received before 
using radium was 33 per cent, with 8 per cent, mortality. My own experience 
could not be compared with that of anyone else, but he thought the present 
radium statistics are better than his previous statistics. The radium treat- 
ment means two or three days in the hospital at the most, with immediate 
return to the home for the patient, and the whole picture is better. So even 
if one does not get any better results with radium than with the radical 
operation, one has at least helped the surgeon, has done a service to the pa- 
tient from the economic standpoint. Of the large number treated there will 
be a considerable number who never bleed again and in whom the discharge 
is reduced to a minimum, a certain number who are relieved of pain. As 
time goes on and he studies his cases, he finds few operable cases, and most 
of these come at the end of the day when his operable judgment is not its 
best. lie has not entirely given tip the operation but had only done three 
or four cases a year and these mostly on tradition. The results he had 
shown arc for his first five years of radium treatment and he believed 
those for the next five will be better. He practically never applies radium 
now without aruesthesia, he now thoroughly packs the vaginal wall as he 
found that he could not apply the lead plates without packing and not have 
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COMPOUND FRACTURE-DISLOCATION OF ELBOW 


here and there a crevice for them to get through with the possibility of 
burning a hole in the rectum or vagina. The first series had a large per- 
centage of fistula;. Doctor Keene informs me that since 1920 we have had 
no fistula cases following radium application and he attributes this to the 
more careful application with anaesthesia and the packing back of the antero- 
posterior wall away from the radium. 

COMPOUND FRACTURE-DISLOCATION OF ELBOW 

Dr. John H. Jopson presented a man, fifty-six years of age who was 
admitted to the Presbyterian Hospital, November 28, 1923, having been 
struck by auto. Sustained lacerated wounds of scalp and eve-brow, an im- 
pacted fracture of the stump of an old amputation of right arm below the 
shoulder, and a fracture-dislocation of the left elbow, compounded; also ab- 
dominal contusions. X-ray showed an impacted fracture of the surgical 
neck of the right humerus stump, a fracture of the left olecranon process, the 
detached fragment pulled upward and backward, with an anterior dislocation 
of the shaft of the ulna, and the head of the radius, both riding forward and 
upward on the anterior surface of the condyles. There was a wound the size 
of a lead pencil on the posterior surface of the elbow, communicating with 
the fracture of the ulna. There was considerable swelling of the elbow. 
The patient complained of pain especially in right shoulder and abdomen. 
Attempts were made by Doctor Pfeiffer and Doctor Jopson to maintain 
reduction by traction from elbow outward, using 8 pounds weight, in com- 
bination with an internal angular splint. The fracture of the humeral stump 
was impacted, and required no special dressing. An X-ray made on Dec- 
ember 3, showed little change in position. The wound in elbow was gran- 
ulating. On December 4, 1923, reduction was effected under anaesthesia 
and the arm re-dressed on a right angle splint. The following day traction 
was added over upper surface of forearm. On December 12, straight extension 
was applied to overcome the recurring displacement of both bones, but with- 
out effect. The wound was not healed sufficiently at this time to permit of 
the open operation which was seen to be needed. On December 21, 23 days 
after the injury, the wound being healed, an open operation was performed. 
Two incisions were necessary. A straight posterior one over the elbow, in 
the median line, and a Kocher incision over the outer condyle and head of 
radius. The head of the radius was excised, and a portion of the uoper end 
(articular surface) of ulna removed, before the detached olecranon process 
could be approximated to the shaft of the ulna, where it was fixed by two 
silver wires, passed at right anqles through drill holes in the bone fragments. 
This maintained reduction, and a plaster case was applied with elbow flexion 
nearly at right angle. The wounds healed cleanly, and the case was removed 
on January 12, 1924, the X-ray having shown perfect reduction of dislocation 
and apposition of fragments. A removable plaster dressing was applied, and 
light massage and assisted active movements begun. The fixation of the 
joint at this date was almost complete. All dressings were removed after 
S weeks, and massage, hot packs and general physio-therapy measures begun. 
The man still in hospital. Movement improving. Supination and pronation 
incomplete, about 50 per cent, of normal motion. Flexion and extension still 
limited, but improving. About 60 0 of motion 12 weeks after operation. 
Arm is strong; can push and pull with strength. This is important, as this 
man is a switchman, and has but his left arm to depend upon to earn his living. 
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SEPARATION OF LOWER EPIPHYSIS OF THE FEMUR WITH FRACTURE 

OF THE SFIAFT OF THE TIBIA 

Doctor Jopson presented a girl, aged seven years, who was admitted to the 
Presbyterian Hospital, June 28, 1923. On the preceding day she jumped 
down from a stone wall on which she had been sitting. A large stone was 
displaced as she jumped, and struck her on the posterior surface of the 
left lower extremity. On admission the left knee and leg were swollen. 
At least one-half inch shortening was present. There was an anterior dis- 
placement of the knee, due to forward and upward displacement of the 
lower femoral epiphysis with overriding, and a transverse fracture of the 
tibia, middle third, with forward displacement of the upper fragment. The 
problem presented was to effect and maintain reduction of the femoral 
epiphysis, as well as of the fragments of the broken tibia. Doctor Speese 
and Doctor Jopson had treated supracondyloid fractures of the femur with 
tongs extension in the last few years, and with satisfactory results. They 
had used skeletal traction in a number of cases of fracture of other types 
which were formerly treated by open operation. Doctor Jopson applied 
tongs to the epiphysis in this case and used extension in conjunction with 
the Thomas splint, balanced suspension and self-contained traction over the 
end of the splint, using 8 pounds weight. The knee-joint was flexed, and the 
leg encased in moulded plaster splints, and supported on a Cabot splint 
attached to the Thomas splint. Three days later X-ray showed reduction 
of overriding of the epiphysis, but 20 c forward angulation remained. This 
was overcome by bending the Thomas splint above the knee, changing the 
direction of pull on the epiphysis. The tongs were removed after 9 days, 
and the fixation maintained by bandaging the thigh to splint, and continuing 
suspension. X-ray showed good position on this date. One week later the 
leg and thigh were encased in plaster, with the knee slightly bent. The case 
was split before discharge, on July 23, to her home in the country, with in- 
structions to remove it at the end of 8 weeks, after which guarded use of 
the limb was to be begun. The results in this case were very satisfactory. 
Various methods of effecting and maintaining reduction are advised in dis- 
placement of tins epiphysis, and most authorities emphasize the danger of 
displacement of the epiphysis after apparent satisfactory reduction. This is 
the only case in which he had used tongs traction in children, but in the 
Bellevue Hospital series reported by Burdick and Siris, (Annals of Surg- 
ery, June, 1923) calipers were applied in 5 cases of fractured' femur in a total 
of 26S cases, and credit given the method as a means of avoiding 
open operation. 

Dr. Morris K. Smith (New York) said that one reason why cases 
of separation of the lower femoral epiphysis are regarded with dread is, that 
the type of accident causing them is likely to be so severe that the associated 
injuries add to the seriousness of the case. MacAusland has collected 
thirty-six cases of which ten came to amputation and four died. 

It was his own impression of separated epiphysis that union sets in more 
promptly than after diaphyseal fractures, so that a delay in coming to re- 
duction may increase the difficulties disproportionately. 

Jle had recently bad a case of separation of the lower femoral epiphysis 
in a boy of twelve years of age who. while climbing a fence, fell with his 
shoe caught in a picket. The lower end of the shaft was displaced posteriorly 
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into the popliteal space as in Doctor Jopson’s case. He was fortunate in 
seeing him within two hours of the injury. Under anaesthesia it was pos- 
sible to reduce the displacement by extension, but by flexing the knee, traction 
and pushing the upper fragment forward, reduction was satisfactorily ac- 
complished. The leg was maintained in flexion with adhesive plaster strapping 
for two weeks. The boy left the hospital on crutches at the end of three 
weeks, and was walking without crutches within two months. 

It is too early to know whether shortening will eventuate, but the study 
of end results in separated epiphyses leads one to emphasize that the prog- 
nosis should be guarded. 

Dr. John Gerster (New York) reported the case of a girl of eight with 
a transverse supracondylar fracture of the femur at the epiphysis, easily re- 
duced by manipulation in extreme flexion and maintained in this position; 
the child was walking perfectly at the end of four weeks. 

A case similar to that of the elbow fracture reported by Doctor Jopson 
was in a powerful young man injured in a motor-cycle accident. A slightly 
compounded fracture of the olecranon whose line of fracture running trans- 
versely through distal half of articular surface of ulna, permitted lower 
fragment of ulna and radius to move together freely up anterior surface of 
humerus, was immediately operated through a lateral longitudinal curved in- 
cision one-half inch to outer side of ulna, the subcutaneous aspect of bone 
being exposed and a four-screw Lane plate applied. Passive motion from the 
first day. Lane plate removed under local anaesthesia four weeks 
later. Several years later (in 1917) he was passed by Draft-board 1 as 
he had no physical disability. In addition to his elbow injury he had a simple 
oblique fracture of the upper third of femur (treated by nail extension for 
three weeks and then plated at open operation) and a compound comminuted 
fracture of both bones of the leg — lower third — (plaster case). All fractures 
were on same side of body. 

Dr. John H. Gibbon (Philadelphia) thought that in all elbow fractures, 
too much attention was paid to exact ‘'co-adaptation of fragments and the fix- 
ation of the joint and urged the importance of early passive and active 
movements. As the preservation of flexion is of the greatest importance, 
he thought that even neglect of the olecranon fracture might be advisable in 
certain cases, in order to preserve flexion and keep up motion ; even where 
the olecranon is fixed by open operation to the shaft, the arm should be dressed 
in acute flexion and early motion practiced. Unless there is wide separation 
of the olecranon from the shaft, ’one can count upon a fibrous union with 
a good functional result. Nature does a great deal by shortening muscles 
to make up for a permanent separation of the fragments, if there is a good 
fibrous union. One often sees wide separation of the patella, following 
fractures, with a fibrous union and a good function. Early and constant 
movement he considered one of the most important parts of the treatment. 

In regard to the separation of the lower femoral epiphysis, he also urged 
the fixation of the leg in acute flexion and early motion. He advised against 
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the use of case or splint in these cases and recommended that acute flexion be 
maintained by a figure-of-eight passed about the ankle and thigh. 

Doctor Jorsox in closing, said that in the case of compound fracture dis- 
location of the elbow, he agreed that immediate operation would probably 
be preferable. Should he encounter another such case he would operate 
immediately, if conditions permitted. He did not agree with Doctor Gibbon 
when he advises not to operate in such cases. The wide separation of the 
fragments would great!}' diminish the stiength of the arm, and an operation 

would certainly be required even- 
tually. He recalled one such 
case in which Doctor Pool oper- 
ated for non-union of the 
olecranon, and secured a good 
result, but had to do a plastic 
lengthening of the triceps ten- 
don. The same thing sometimes 
happens in fractures of the 
patella. He had operated on two 
cases in which a failure of bony 
union followed non-operative 
treatment of the fracture, in 
both of which the patients were 
crippled before operation and 
were completely cured after 
operation. 

EXCISION OF A BRANCHIAL 
FISTULA 

Dr. Astlly P. C. Ash hurst 
showed a man, nineteen years of 
age, on whom he had operated 
at the Episcopal Hospital, De- 
cember 19, 1923. The patient 
complained of a more or less 
constant semi-purulent discharge 
from a minute opening on Ins 
neck, situated at the anterior 
border of the right ster no- 
mastoid muscle, about 3 cm. 
above the clavicle ( Fig. J ). The 
patient pointed out that a cord, about the size of a pencil, could be felt running 
upward trom this point for a few centimetres, when it seemed either to stop 
or to become lost in the deeper tissues. The patient stated that he had had 
this discharging sinus, to his knowledge, since the age of five vears; and that 
it was a constant annoyance, staining his underwear and making him un- 
comfortable. \\ henever he swallowed, this sinus was retraced a little up- 
ward. He presented no other abnormalities. A diagnosis of branchial 
fistula was made, and Dr. \\ . R. \\ atson. otolaryngologist to the hospital was 
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Vic. 1 Branchial fistula, discharging at loner end of 
anterior border of right sternomastoid muscle Note -f-i- 
on borders of picture, as guides to site of orifice. 



EXCISION OF A BRANCHIAL FISTULA 


asked to examine the pharynx: this he reported as normal; the lad’s tonsils 
had already been removed. 

Operation . — December 19, 1923. — Ether was administrated by intraphar- 
yngeal tubes. The fistula was in- 
jected with melted paraffin, its orifice 
•being barely large enough to admit 
the end of a fine cannula. An inci- 
sion about to cm. long was made in 
the . line of the skin folds, excising 
an island of skin including the fistu- 
lous opening. On dissection, the 
tract, which was about the size of 
the omohyoid muscle, was found to 
extend upward along the anterior 
border of the sterno-mastoid muscle 
as far as the upper border of the 
thyroid cartilage, where it became 
deeper. To expose it better, a sec- 
ond incision, 7 cm. long was made 
in the same direction as the first, 
below the border of the mandible. 

The portion of the fistulous tract 
already dissected was then delivered 
through this upper incision, and 
traced further. It passed between 
the external and internal carotid 
arteries, and was followed to its 

origin in the wall of the pharynx just below the digastric 
muscle. Every time the patient swallowed the tract was 
drawn up toward the pharynx, and its attachment to the 
pharynx was seen to be funnel-shaped. The end of the 
tract was ligated, the tract cut off, and the stump 
swabbed with carbolic acid, and then buried by a purse- 
string suture of chromic catgut, as the appendix stump 
is treated. There was considerable difficulty in placing 
the purse-string suture, owing to the depth of the wound 
and the comparative thinness of the pharyngeal wall. 
During the dissection the fistulous tract broke almost in 
two at one point, while rather strong traction was being 
made on it ; pressure on it then caused an extremely fine 
pencil of paraffin or inspissated pus to exude from its 
lumen. This pencil of paraffin was about the size of an 
ordinary cambric needle — one-half to three-quarters of 
a millimetre in diameter. As the upper and lower neck 
wounds communicated with each other by an opening 
only just large enough to thrust the fistulous tract 
through, it was thought safer to drain each wound 
separately, with a strip of rubber tissue. 

The wounds were closed in layers with chromic cat- 
gut, and with lock stitch of equisetene for the skin. 

The drains were removed after 48 hours, and the 
incisions healed promptly, leaving inappreciable scars 
(Fig. 2). On the third and fourth days after operation 
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Fig. 3. — Specimen of 
branchial fistula, after 
hardening and shrinking 
in formalin. 



Fig. 2. — Patient eleven days after operation — incon- 
spicuous scars. 
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there was some swelling and pain in the right tonsillar fossa. ' Dr. W. R. 
Watson examined the throat about two weeks after operation and found no 
evidence of any abnormality. For some weeks after operation, the patient 
complained of pain in the throat at the site of the purse-string suture, but this 
gradually disappeared, and at present, three months after operation, he is 
free from symptoms. As the entire tract was removed, there is no reason to 
fear a recurrence. 

The fistula, after 
hardening i n formalin 
measured about 10 cm. in 
length (Fig. 3). 

Microscopical exami- 
nation was made by 
Dr. C. Y. White of sec- 
tions cut from the speci- 
men • at four different 
levels. These showed a 
tube lined by stratified 
ciliated columnar epithe- 
lium,. except in the section 
from the extreme end 
near the pharynx,- which 
showed no lumen. The., 
section nearest the skin 
showed no lymphoid tis- 
sue in the walls of the 
tract ; that next above 
showed a little lymphoid 
tissue; the third showed 
much lymphoid tissue 
(Fig. 4).; while the fourth, 
at the pharyngeal wall 
showed only muscle. 

INSULIN IN SURGERY 

Dr. John Speese (Philadelphia) said that the introduction of insulin 
has so revolutionized the treatment of diabetes and the results of its use 
are so well known that it is unnecessary to dwell upon the medical aspect 
of the question. The interest now is more particularly -in ascertaining to 
what extent insulin can be used in surgery or in surgical .cases complicated 
by diabetes, the latter constituting a class regarded as critical and in which 
surgical intervention has not always been followed by the most encourag- 
ing results. 

Diabetic acidosis is controlled so readily by insulin that its use in other 
conditions, giving rise to acidosis, naturally followed. Insulin may have its 
greatest use. from the surgical point of view, in the treatment of various 
forms of acidosis, whether pre-operative or post-operative. It is a well 
known fact that if glucose is given by rectum, subcutaneously or intra- 
venously there is a gradual disappearance of the acidosis encountered in a 
variety of conditions. Since insulin causes rapid utilization of glucose in 
the body it follows that its injection ought to clear up the effect of acidosis 
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Fig. 4. — Microphotograph of cross-section of branchial fistula 
in its upper third; showing the lumen lined by stratified columnar 
ciliated epithelium; lymphoid tissue in the walls; muscle tissue at 
the periphery. 
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more rapidly than when glucose alone is given. While the number of reports 
of patients so treated is comparatively small, the results are encouraging 
and indicate that the intravenous administration of glucose controlled by 
insulin makes safe for operation many cases of starvation acidosis and con- 
trols the acidosis seen in post-operative conditions. Pre-operative acidosis 
constitutes a grave complication of the condition for which surgical inter- 
vention may be necessary, and may be so severe that valuable time is lost in 
the treatment by glucose injections alone. Response to its use with insulin 
is so prompt that many desperate cases may be saved by this more rapid 
and more specific method of treatment. 

In diabetes complicated by infection, insulin by rapidly controlling the 
diabetes raises the patient’s resistance and increases his chance to combat the 
infection. In such cases active measures against the infection should be 
instituted early and valuable time not lost in an attempt to control the dia- 
betes with insulin. In several cases of severe wide-spreading infection, insulin 
had little or no effect upon the diabetic acidosis until the infected area 
was excised. 

In rapidly spreading gangrene of the moist variety with acidosis asso- 
ciated with diabetes, and probably increased by absorption from the gan- 
grenous part, immediate amputation followed by insulin therapy has given 
better results than preliminary insulin injections followed by amputation. 
Ill the dry variety of gangrene, on the other hand, with less infection and 
less acidosis, preliminary treatment with insulin can be used with less danger 
of delay. Several cases of incipient or threatened gangrene in diabetes seem- 
ed to be prevented by insulin. 

There is no doubt that diabetic patients undergoing operations for chronic 
surgical conditions can be rendered good surgical risks by a combination of 
dietetic treatment and insulin. Many cases apparently hopeless from acidosis 
and coma first have been treated with insulin after which the surgical lesion 
has been attended to successfully. The effect of dietary measures alone is 
not to be minimized for such regulation accomplished much heretofore. 
Insulin, however, assures a more rapid response in the treatment preparatory 
to operation. 

He had had the opportunity of administering insulin in the post-operative 
treatment of one case of acute hemorrhagic pancreatitis complicated with 
calculous cholecystitis. Drainage of the gall-bladder and pancreas was per- 
formed, on the following day there was a pronounced increase in blood sugar, 
acidosis and impending coma. The use of insulin with active carbohydrate 
administration was responsible for the rapid disappearance of the acidosis 
and hyperglyceemia. Later a normal blood sugar ratio was controlled and 
maintained by regulation of the diet and insulin injections. In conclusion 
he emphasized the necessity of careful medical supervision of these cases, 
both in the administration of insulin and in the regulation of the diet. 
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ACUTE MECHANICAL INTESTINAL OBSTRUCTION TREATED BY HIGH 

TEMPORARY JEJUNOSTOMY 

Dr. Walter Estell Lee (Philadelphia) read a paper with the above 
title for which see page 45. 

Dr. Seward Erdman (New York) believed that the high enterostomy 
which has been brought to the notice of the surgical world in recent years, is 
of the utmost importance in the treatment of ileus whether of mechanical 
origin or of the paralytic type which latter so often accompanies peritonitis. 
During the past three years he had had the opportunity of following this 
method of treatment as applied to appropriate cases on the Second Surgi- 
cal Division of the New York Hospital in the service of Dr. E. H. Pool. 
Including cases in private practice, they had now a series of 35 jejunostomies, 
two of which were for the sole purpose of feeding. There remain 33 cases 
performed for the relief of ileus associated with peritonitis and the mortality 
was 51 per cent. All of these were desperate cases where the expectant 
mortality is extremely high in the presence of spreading or general septic 
peritonitis and they feel that 49 per cent, recoveries represents the benefit 
of high intestinal drainage in such cases, and that some lives were thus saved. 

The advantage of early intervention is shown by the fact that in those 
cases operated upon and the jejunostomy performed within 48 hours of the 
onset of ileus symptoms, the mortality was only 35 per cent., whereas in 
cases where jejunostomy was delayed to the third day or later, the mortality 
rose to 63 per cent. The 33 cases include fifteen jejunostomies for general 
peritonitis from acute appendicitis; eight for peritonitis of pelvic origin; 
five for peritonitis from traumatic rupture of the intestine; three for strang- 
ulated ventral hernia, and two for unusual forms of pyloric obstruction. One 
of tbe pyloric cases developed high obstruction immediately following the 
resection of tbe jejunal ulcer at the site of a previous gastro-enterostomy. In 
this case they performed early a jejunostomy for feeding and at the same time 
a Witzel gastrostomy for drainage of the stomach. 

Tbe relief of vomiting was immediate and jejunostomy feeding was 
very effective. After three days both tubes were withdrawn and the wounds 
healed promptly with relief of all symptoms. 

Doctor Van Beurex (New York) reported statistics at tbe Presbyterian 
Hospital from Dr. Beverly Smith of 59 cases of enterostomy done in tbe ten 
years preceding 1916. Of these there were 47 done for acute intestinal 
obstruction. About 45 per cent, of these patients bad peritonitis more or 
less diffuse. Tbe mortality in cases of enterostomy (high or low) in cases 
of acute ileus was 90 per cent. Now the general mortality in cases of acute 
ileus was something like 5° per cent. It was, therefore, very surprising to 
find that the enterostomy which is expected to increase tbe chances of sur- 
vival actually api>eared to have increased tbe mortality. On going over the 
cases in some detail it was discovered that in very many of them the enter- 
ostomy was not performed until a relatively late moment in tbe course of 
the disease and that death occurred within a few hours after the enterostomy. 
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He was finally forced to the conclusion that enterostomy had been used in 
most of these cases rather as a last resort than as prophylatic or curative 
procedure. It ought to be emphasized again that enterostomy is a procedure 
which should be employed early. Other things being equal, the severity 
of the symptoms in proportion to the length of time they have existed should 
give one a lead as to whether to operate or not and, if operation is performed, 
whether an enterostomy should be included in the operation or not. The 
more severe the symptoms in proportion to the time that they have existed 
the more urgent the need for operation and the more probable the need for 
enterostomy. The procedure outlined by Doctor Lee is the one which had 
been in use at the Presbyterian Hospital for the last two years. 

FECAL FISTULA 

Dr. John B. Deaver read a paper with the above title for which see 
page 56. 

Dr. Walton Martin (New York) said that there are two important 
things to consider : whether the fistula is due to the stump of the appendix 
or due to erosion or sloughing of the bowel wall. Doctor Deaver had men- 
tioned the rigid drainage tube and thought it might be a factor in producing 
necrosis. The speaker had not had occasion to see many cases due to this 
in the last few years. Another type is that where fecal concreti:ns escape 
from the appendix opening and remain at the bottom of the sac. 
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Stated Meeting Held March 26, 1924 
The President Dr. Eugene H. Pool, in the Chair 

SUBTOTAL GASTRECTOMY FOR RECURRENT GASTRIC ULCER 

Dr. Richard Lewisohn presented a woman, sixty-five years old, who 
had been previously operated upon by another surgeon at Mount Sinai Hos- 
pital in November, 1922. At the time of her first admission she gave the 
following history : She had suffered from gastric distress for twenty years. 
During the last year she had very severe pains. X-ray examination showed 
a penetrating ulcer of the stomach with about 1/5 residue after 6 hours. A 
pre-operative transfusion of 500 c.c. of citrated blood was given. Opera- 
tion revealed a penetrating gastric ulcer, adherent to the pancreas. The 
adhesions were freed and the ulcer excised with knife and cautery. The 
defect was closed in layers. No gastro-enterostomy. The s3 r mptoms recurred 
a few weeks after the operation. X-ray examination revealed a recurrent 
penetration with more than 1/3 residue after 6 hours.. Ewald test-meal: 
free Hcl. 45, total acidity 55. She was sent to the dispensary for further 
observation and treatment. 

The patient was re-admitted to Mount Sinai Hospital in October, 1923. 
Her suffering had been so intense during the last few months that a second- 
ary operation was indicated. Re-laparotomy revealed a large crater ulcer 
(size of a quarter) on the posterior wall of the stomach with dense adhesions 
to the pancreas and posterior parietes. The ulcer extended almost to the 
level of the cardia. The stomach showed moderate hour-glass formation. 

A subtotal gastrectomy was performed. The base of the ulcer was left 
adherent to the pancreas. Closure of the duodenum in three layers. Button 
gastro-enterostomy between stump of the stomach and jejunum. A citrate 
transfusion (750 c.c.) was given after the operation. The patient made 
an uneventful recovery. The button was passed about seven weeks after 
the operation. 

The specimen shows that about 4/5 of the stomach was removed. The 
patient states that she is free from pain since the second operation. X-ray 
examination shows that the stoma functions perfectly. 

PARTIAL GASTRECTOMY FOR DUODENAL 
AND CASTRO-JEJUNAL ULCER 

Doctor Lewisohn presented a man. forty-one years old, who had under- 
gone two previous operations on the stomach. These operations were per- 
formed at Mount Sinai Hospital by another surgeon. 

The first operation which dated six years back, consisted of a 
suture gastro-enterostomy without exclusion for duodenal ulcer with 
pyloric obstruction. 

He was perfectly well for over five years. Seven weeks before his second 
admission to the hospital (1922) pains and vomiting recurred. X-ray ex- 
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animation revealed an irregular, tender stoma, one-half residue after three 
hours and a large residue after nine hours. Diagnosis: gastro-jejunal ulcer. 
Five days after his admission he had a very profuse haematemesis which 
required a transfusion of 500 c,c. of citrated blood. 

Exploratory laparotomy (January, 1923), showed a dilated stomach, 
which was imbedded in so many adhesions that it could not be delivered. 
An indurated mass (gastro-jejunal ulcer) was palpated at the stoma. A 
small hard mass, about 1 cm. in diameter, was felt at the pylorus, apoarently 
with a crater in its centre. The pylorus was densely adherent to the gall- 
bladder. During the attempt to free these adhesions the pylorus was 
entered. The opening was closed in layers, after a small piece had been 
excised for pathological examination (inflammatory tissue). The patient’s 
condition was so poor that it was impossible to attempt any radical procedure. 
The abdomen was closed. Immediately following the operation a transfusion 
of 500 c.c. of citrated blood was given. After this transfusion the haemo- 
globin was 36 per cent. 

The patient vomited large amounts of dark blood following the operation. 
The haemoglobin had fallen to 18 per cent, on the seventh day post-operative 
Another citrated transfusion brought the haemoglobin back to 35 per cent. 
The patient’s condition improved gradually and he was transferred to the 
medical service where irrigations with colloidal iron (Epstein treatment) 
were given. Fie was discharged about two months after the second operation 
in good condition. 

Patient was admitted to Doctor Berg’s service at Mount Sinai Hospital 
in September, 1923. Fie had recurrence of his old symptoms for one week. 
Fie vomited large amounts of blood on the day of admission. An immediate 
transfusion of citrated blood brought his haemoglobin from 20 per cent, to 
30 per cent. Another blood transfusion (Unger method) was given a few 
hours before the operation. In spite of a fairly high haemoglobin (48 
per cent.) the patient looked extremely pale and was a very bad operative 
risk. However, the only possible way of saving this man’s life 
seemed to be a radical operation which would definitely prevent recurrence 
of the haematemesis. 

The operation (September 15, T923) revealed a large gastro-jejunal 
ulcer and a duodenal ulcer between the 1st and 2nd portions of the 
duodenum. Extensive adhesions between the stomach and the abdominal wall 
were freed, the colon was separated from the gastro-jejunal induration. 
The gastro-enterostomy was discontinued and the jejunal opening closed. 
At thi c point the anaesthetist reported that the pulse was imperceptible. An in- 
travenous saline infusion was given. On account of the patient’s precarious 
condition separation of the duodenal ulcer from the pancreas was contraindi- 
cated. The stomach was resected just beyond the pylorus at its distal end and 
beyond to the old stoma at its proximal end (Finsterer operation). A large 
crater ulcer could be seen in the duodenum after the stomach had been cut 
across. Both duodenum and stomach were closed in layers and a button 
gastro-enterostomy was performed. The patient made an uneventful recovery. 
The button was passed a few weeks after the operation. X-ray examination 
shows perfect function of the stoma. Ewald test-meal shows: free Hcl. 5, 
total acidity 30. It is interesting to note that the duodenal ulcer had per- 
sisted in spite of the fact that the patient had the benefit of a gastro- 
enterostomy for seven years. The patient has gained twenty pounds since 
this operation. 
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Doctor Lewisohn stated that in discussing cases in which primary radical 
procedures had been employed in order to establish a permanent cure, the 
objection was often raised that more conservative operative measures might 
have cured the patient. In these two patients conservative procedures had 
been tried without avail. If at the time of the primary operation a partial 
gastrectomy had been performed, these patients would have been definitely 
cured by one, instead of by two and three operations. 

Du. John F. Connors said that he was at a loss to know what to do 
for gastric ulcers. He did not believe that gastro-enterostomy is a cure 
for gastric ulcers and he firmly believed there is only one indication for 
it and that is pyloric obstruction. He realized that in the hands of most men, 
himself included, they cannot hope to obtain the low mortality obtained at 
Mt. Sinai Hospital until they have had a wider experience with this operation. 
He felt like one in the dark and hoped some day that a better understanding 
will come as a result of the partial gastrectomy on one side and a gastro- 
enterostomy on the other and all shall see the light as to truly what is the best 
operation in these cases. 

BONE GRAFT FOR WIDE SEPARATION OF SYMPHYSIS PUBIS 

Dr. Frederic W. Bancroft presented a woman who had suffered a 
fractured pelvis, September 18, 1920. When admitted she was in shock, 
complaining of pain in the stomach and legs following an automobile 
accident. She vomited several times following the accident. She com- 
plained also of pain in the lumbo-sacral region, left ankle, and in the pelvis, 
licr scalp was lacerated. 

Physical examination showed tenderness over the iliac crests ; large 
ecchymosis of the right labium, contusion and hrematoma of the left ankle, 
contusion of the back in the lumbo-sacral region. X-ray September 20, 
1920, showed fracture and dislocation of the pubis and fracture of the 
ascending ramus of the right ischium. X-ray September 28, IQ20, fracture 
of the posterior os calcis (left) ; separation of pubic bones and fracture of 
the right ramus. She recovered being left with distinct waddle, walking 
with great difficulty due to a permanent separation of the symphysis pubis. 

November 1, 1921, Doctor Bancroft operated for the purpose of making 
a bone graft transplantation to relieve the separation of the symphvs’s. 
Pfannenstiehl incision over pubis. 

1. Scar tissue dissected away. Both ends of the symphysis were isolated. 
1 hey were separated about 2 '/> inches. There was considerable atrophy 
and both ends were surrounded by bursa:. Scar tissue between the frag- 
ments was separated free. Fragments were thoroughly isolated and they 
were beveled off on the anterior surface, leaving a free bleeding surface of 
cancellous bone. 

2. Semi-elliptical incision over left tibia. A piece of bone including its 
j>criosteum t inch by 3 *4 inches was removed from the anterior surface. This 
extended down to the medullary canal which in this particular tibia was about 
0.5 cm. from the anterior surface. The muscles were sutured over the 
tibia and the skin and subcutaneous tissue closed with silkworm and silk. 

(doves and instruments used in this procedure were then discarded. 
Piece removed was split longitudinally so that it consisted of two pieces, 
was then fixed to the symphysis bridging the defect, and held in place by 
chromic sutures, inserted through drill holes in the transplant and symphysis 
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Fat and connective tissue were united around the transplant as well as 
possible and the wound closed with silkworm gut and silk. The pelvis was 
immobilized as far as possible by a mole-skin plaster and plaster-of-Paris 
girdle extending from about a little above the umbilicus to below the femoral 
trocanters. Gas and ether. Duration of operation, one hour and fifty-three 
minutes. Condition good. 

September 12, 1922, she was readmitted on account of a complete pro- 
cidentia of the uterus with rectocoele and cystocoele — triangular ligament 
almost completely gone. The old graft in the pubis seems slightly movable 
at one end. Levator ani muscles retracted and much atrophied. Moderate 
discharge. Patient walked with a distinct “waddle gait.’" A distinct sep- 
aration could be felt by manual examination between the two pubic bones. 

September 20, 1922, Doctor Bancroft submitted her to vaginal hyster- 
ectomy and perineorrhaphy. 

This case was presented because the X-rays show the persistence of the 
bone graft two and one-half years following operation. While there has 
been separation at one junction to the symphysis, this is so fixed with fibrous 
tissue that there is practically no free motion, and the patient is now able to 
walk without the waddling gait, which originally tended to interfere with 
walking. Also it is interesting to note that the wide separation of the 
symphysis probably caused a tear in the pelvic fascia. As a result of this 
a complete prolapse occurred. 

LACERATED FLEXOR TENDONS, MEDIAN AND ULNAR NERVES 

Dr. Frederic W. Bancroft presented a man sixty-four years of age 
who came to the hospital on December 8, 1922 suffering from laceration of 
tendons of wrist (left) with laceration of the ulnar and median nerves 
Patient was walking down stairs and slipped, falling through a window glass. 
He threw his arm up to save himself and was cut across the wrist. Patient 
was conscious throughout accident. There was loss of function of all the 
fingers, no flexor-profundus or flexor sublimis function. There was loss 
of sensation over the distribution of the ulnar and median nerves. 

On the following day Doctor Bancroft enlarged upwards at the ulnar 
border the incision which lay diagonally across the wrist on the ventral 
surface. The sublimis and profundus tendons had been cut. These were 
isolated and identified as far as possible. The median nerve was dissected 
up, isolated and sutured by three stay sutures through the neurilemma and 
then a fine continuous suture. The ulnar nerve was repaired in a similar 
manner. The profundus and sublimis tendons were then repaired as 
accurately as possible, but it was felt that possibly two tendons were not 
sutm'ed correctly, but as the patient w as an old man and the operative procedure 
had already lasted one and one-half hours, it was considered inadvisable 
1o prolong it any further. The palmaris longus tendon was also sutured. 
The anterior annular ligament was closed with chromic and the skin with 
silk. The hand was put up in acute flexion. 

Following the operation the patient had trophic ulcers at the tips of 
his fingers. He has been treated with baking and massage. At the present 
time he has no loss of sensation in the hand and motion at the wrist is normal. 
There is some atrophy of the interossei and some slight limitation of flexion. 

FRACTURE-DISLOCATION OF THE CERVICAL SPINE 

Dr. Alfred S. Taylor presented a man. twenty-seven years of age 
who had had recurrent dislocations of left shoulder and both patelke. On 
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February 23, 1920, while wrestling he fell to the floor powerless; with pain 
in neck, especially on movement. 

February 28, when examined, both upper extremities were partly paralyzed, 
and showed hypjpsthesia in the musculospiral distribution. No loss of power 
in lower extremities, sphincters, or trunk. The only sensory disturbance 
(except above) was that below dorsal ii; both hot and cold were called hot. 
Reflexes : absent in upper extremities, abdomen and cremaster muscles ; 
knee jerks slightly exaggerated ; abdominal reflexes normal ; no Babinski. 
Rapidly exhaustible ankle clonus on left side. 

Flexion of the neck and rotation of the head to either side, whether 
active or passive, caused pain. Marked tenderness to pressure over the lower 
cervical spine both anterior and posterior, and deformity posteriorly. 

Radiograph : showed fracture-dislocation of cervical v on cervical vi. 

March 3, 1920 (eight days after injury) reduction was accomplished, 
without anaesthesia, by the method described below. Immediate relief of pains 
and discomforts followed'. 

A plaster-of-Paris jacket was applied. Radiographs two days later showed 
good condition. After two weeks a reinforced leather collar and breast- 
plate replaced the plaster jacket and he returned home. 

March 23, due to misunderstanding he had removed the leather support 
several times. A radiograph showed partial recurrence. 

March 26, a second reduction with plaster jacket fixation. A couple of 
weeks later a steel spinal brace with jury-mast to extend the head and neck 
was applied. 

June 19, 1920, Radiograph showed a slight recurrence. 

June 24, under local anaesthesia, open reduction was attempted but was only 
partially successful. Heavy silk sutures around the spinous processes were 
used to retain the best obtainable reduction. 

At intervals radiographs were taken to show if bony union were occurring 
between cervical v and cervical vi. In March, 1921, union was sufficient to 
allow removal of brace. 

There has been perfect recovery of function with solid union of cervical 
v and cervical vi. 

Doctor Taylor presented a second case, a woman thirty-five years of age 
who on October 25. 1922, in an automobile accident, landed on her head 
and neck. Immediate total loss of function followed in trunk, sphincters and 
lower extremities. Partial loss in upper extremities. Very painful spas- 
modic contractions of the neck muscles. Twelve hours after accident, a 
slight return of certain reflexes and sensations below the lesion led Doctors 
Kennedy. Pool and himself to believe that the cord had not been completely 
crushed by the fracture-dislocation which had obviously occurred and was 
probably situated between cervical v and cervical vi. 

Stereo-radiographs showed extreme forward dislocation of cervical v on 
cervical vi with some crushing of the bodies on the left side. 

October 27, reduction under ether was accomplished. Radiograph im- 
mediately after, showed perfect alignment. A plaster jacket was applied to 
maintain extension and reduction. 

The painful muscle spasms ceased at once. There has been a gradual 
return of i unction below the level of the lesion, somewhat irregular in dis- 
tribution. Sphincteric control returned after a few weeks. At present the 
right upper and lower extremities move freelv and with power. The left 
upper extremity still shows spasticity in the flexors and extensors of the 
fingers, but improvement is still occurring. Sensation is nearly absent in the 
right lower extremity, and is nearly normal in the left lower. She gets 
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about with slight assistance, can write, and attends to her duties as an executive. 

February 29, 1924, sixteen months after the reduction. Solid bony union 
was found to have occurred between cervical v and cervical vi. It had pro- 
bably occurred sooner but no radiographs had been taken for several months. 

Doctor Taylor called attention to the occurrence of neck dislocation in 
a patient suffering recurrent dislocations in shoulder and patellse after 
injuries, showing poor reparative power. 

Gradual absorption of the intervertebral disc, especially its anterior portion, 
with some erosion of the vertebral bodies, and this in spite of the extension 
apparatus. Slow development of bony union between the damaged vertebrae, 
(about one year in each case) showing the necessity of prolonged use of sup- 
port. He thought a modified application of the same method might be useful 
in fractures and dislocations in other portions of the spine. 

Dr. Eugene H. Pool said that he remembered this case very well. Soon 
after the patient was admitted to the hospital she showed symmetrical bilateral 
sensory and motor paralysis from area of the fifth and sixth cervical segment 
downward: He had never seen a case with such findings where the paralysis 
cleared up at all. The X-ray indicated such extensive displacement that it was 
thought that the cord must be completely destroyed at the level of dislocation. 
The reduction had been done in the most well-planned, deliberate and 
successful manner. 

Dr. Royal Whitman said he had recently seen a patient after complete 
recovery from a fracture and dislocation of the third cervical vertebra accom- 
panied by paralysis. In this instance the displacement, which had resisted 
traction, had been easily reduced by direct pressure of the finger in the pharynx. 

SPLENECTOMY FOR SPLENIC ANA 2 MIA ; CONTINUED ILEMATEMESIS 
DUE TO THROMBOSIS OF SPLENIC VEIN 

Dr. Eugene H. Pool presented a man who in February, 1917, when he 
was nineteen years of age, complained of vomiting of blood and swelling of 
abdomen. Pie vomited a large amount of blood three times and was brought 
to hospital in an ambulance. 

At twelve years of age he had a similar attack. At that time, there was 
a period of malaise for a week, and then he began to vomit blood. At that 
time, he vomited about two quarts, he thinks. Also a mass was noted in his 
left hypochondrium. Was ill in Mt. Sinai Hospital for five weeks. After 
leaving the hospital he got his strength back pretty quickly. Three months 
ago he vomited several ounces of blood. 

On admission in 1917, there was on inspiration a projection of a definite 
mass in the left upper quadrant of the abdomen. The lower pole extends to 
the level of the umbilicus and inner margin within an inch of the midline. It 
moves with respiration. On palpation, this mass is firm and presents a notch 
on its mesial border. Liver edge not made out. 

Blood Counts. — Counts made every two days showed increasing anaemia. 

Date Hfjb. % WBC Polys. % Lymph. % Trans. Eos. % RBC 

Feb. 20U1 55 8000 74 24 0 1 

March 2nd 27 6800 69 22 7 2 2,600,000 

Normoblast 

Date Anisocytosis Poikilocystosis per ioo WBC 

Feb. 20th i plus 1 plus 

Mar. 2nd 1 plus 1 plus 1 

Wassermann blood, negative. 
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Fragility test on red blood cells, March 3, 1917. Haemolysis begins at 
58 per cent. Haemolysis complete at 38 per cent. Vital stain : 2.2 per cent. 
Basophilis strippling. Blood coagulation time, 8 minutes Duke coagulometer. 

Bleeding time increased (not recorded). Stools showed blood five times. 
Operation, March 3, 1917 by Doctor Pool. 1. Transfusion by Lindemann 
method. 2. Four hundred c.c. of blood transfused. Spleen found to be en-' 
larged ; very firmly adherent ; covered by omentum. The omentum was drawn 
mesially so as to expose the spleen. It was found to have a thick capsule 
and was very firmly adherent to the parietal wall at the outer and upper part. 
The adhesions were cut and torn with considerable bleeding until the spleen 
was mobilized, two towels being placed against the bleeding areas to control 
hemorrhage. A stomach clamp with rubber tubes was placed across the 
pedicle. The pedicle was ligated piece-meal and the spleen excised. The raw 
areas and bleeding points were then approximated by continuous stitch of 
catgut. Wound closed without drainage. The specimen was found to 
consist of a moderately enlarged, slightly deformed spleen, weighing 610 
grams and measuring i 8 -J 4 x II-J 4 x 5 cm. The sections of the spleen 
showed the microscopic features of a marked grade of chronic interstitial 
inflammation. The trabeculae are increased in number and in thickness. The 
Malpighian bodies are of varying size, some being quite small, others of 
normal size or larger ; a few of the Malpighian bodies show a central pro- 
liferation of endothelial cells. The pulp of the organ presents everywhere 
considerable spaces among the meshes of the coarse reticulum in which are 
some blood cells and nucleated cells. 

The patient when seen at intervals thereafter was generally well, except 
for some distress after meals and a great deal of gas. His bowels moved 
naturally every day. 

June 21, 1923 he was admitted to St. Luke’s Hospital on account of 
epigastric distress with belching of gas and nausea with bloody vomitus. 
no evidence of ulcer of stomach or duodenum. Transfusion of blood 
500 c.c. was done. He left the hospital greatly improved, hut was readmitted 
two months later, having redeveloped a severe secondary anemia, for which 
a renewed transfusion of 500 c.c. was done. Following, his discharge from 
the hospital he had another hemorrhage from the stomach, suffered from 
indigestion and was finally re-admitted to the New York Hospital on 
November 26. 1923 complaining of bloody vomitus and blood in stools, 
with epigastric pain and some elevation of temperature. 

December 3, 1923, an exploratory laparotomy was done by Doctor Pool, 
through a right rectus incision. The liver looked practically normal, consistency 
and color showing nothing unusual. A piece was removed for examination. 

I he hand passed into the splenic region revealed a number of adhesions which 
indented stomach somewhat hut no ulcer or neoplasm could he recognized 
on palpation. 1 he lesser curvature and remainder of stomach showed 
nothing abnormal. The duodenum, however, presented a peculiar white 
color; also some induration but this ran very. distinctly into a hard nodular 
thickening between duodenum and liver. The true nature of this could 
not lx* determined. Ihc hand was passed down into the abdomen and 
nothing abnormal felt elsewhere. The stippling and thickening of the upper 
duodenal wall suggested the possibility of ulcer, therefore a transverse 
incision was made. Careful examination of the mucous membrane of 
duodenum through this orifice failed to reveal an ulcer. A piece from the 
margin of this was removed to determine whether there was duodenitis. The 
nodular, indurated tissue above the duodenum seemed to extend behind the 
lesser curvature; the whole corresponding somewhat to the situation of 
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pancreas. A piece was removed for microscopic examination. The open- 
ing in the duodenum was now closed with two layers of chromic catgut. 

The reporter thought that the tissue changes were inflammatory. The 
extension of the induration back of the stomach and along pancreas suggests 
the course of the splenic vein. It may well be that a retrograded thrombosis 
of the splenic vein occurred with some infection and inflammatory changes 
around this. This, however, seems less probable on account of the long 
interval since the operation of splenectomy. As to the pancreatitis the indur- 
ation seemed to be rather above than in the pancreas. 

Microscopic sections of liver show the liver cells with a clear cytoplasm 
(the normal appearance which is seen when the liver is fixed immediately 
after removal from a living subject). There is no increase in connective 
tissue. Section of mucosa from duodenum show Brunners glands covered by 
a thin atrophic mucosa. Section of thickened area on duodenal wall shows 
adipose tissue divided up with bands of mature fibrous connective tissue. 
Several large blood-vessels are cut in transverse section and show thickening 
of wall and partial obliteration with what is apparently an organized canal- 
ized thrombus. 

T.LOOD COUNT 

Date Hgb. % WDC Polys. % Lymph. % Mono. % Trans. % Eos.% RBC 

Nov. 26 60 7550 64 26 6 22 3,550,000 

Dec. 20 50 j 0200 66 3 912,000 

SACRO-COCCYGEAL CHORDOMA 

Dr. Eugene H. Pool presented a woman whose previous history is 
given in Annals of Surgery, 1922, vol. Ixxvi, p. 123. The case was then 
presented before this Society as a rarity. It is now shown two and one-half 
years after operation to record the late result. According to N. D. C. 
Lewis ( Arch of Int. Medicine, 1921, vol. xxviii, p. 434) these tumors rarely 
give rise to metastases, but infiltrate widely and have proved 100 per cent, 
fatal. An incomplete operation was performed, removing soft tumor tissue 
through an opening in dorsum of sacrum. Radium was subsequently applied 
through this opening at the General Memorial Hospital. She was 
recently admitted for observation : complete fluoroscopic and physical ex- 
amination failed to reveal any metastases. The sacrum was opened dorsally 
and the interior of the mass was found bony hard. There was no soft tumor 
tissue. Specimens removed failed to reveal tumor microscopically. Cyst- 
oscopic and rectal examinations were negative, except the original bony pro- 
jection in the hollow of sacrum. As far as can be determined there is no 
extension of the growth more than two and one-half years since the 
palliative operation. It is of interest as offering encouragement for radium 
treatment in similar cases. This type of tumor seems peculiarly favorable 
to radium treatment, since it is generally stated that it does not metastasize 
and the tumor gives the impression of low vitality, consisting of a slowly 
growing mass of syncytial tissue. 

The following notes of the treatment given at the Memorial Hospital, 
complete the record of the case. 

May 6, 1921, X-ray treatment 15 minutes to sacrum. May 13. 1921, 15 
minutes to pubis. July 3, 1921. tubes of radium emanation with" silver 
filtration were placed in the sacral wound. 456 me. hours being given. 
August 1, 1921, tumor of sacrum showed marked regression. Patient has 
complained of some low abdominal pain during past two weeks. August 9. 
1921, discharged — improved. August 23. 1921. on rectal examination the 
tumor in sacrum seemed much smaller and more nodular than it was several 
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months ago. The external lesion in anal crease appears to be healing. 
September 13, 1921, sacral wound nearly healed. Still a sinus at its bottom 
leading apparently directly into sacrum. Rectal examination same. X-ray 
treatment, October 4, 1921, 15 minutes to sacrum; October 11, 1921, 15 
minutes to pubis. Examination in X-ray Department, December 28, 1921, 
patient complains of severe pains in pelvis. To receive further X-ray treat- 
ment. X-ray treatment, January 6, 1922, 15 minutes to pelvis posteriorly over 
sacrum. March 29, 1922 patient had severe pain and has difficulty in 
defecation. April 14, 1922, she was given a 20 minute treatment over pelvis 
with X-ray. 

October 29, 1923, the superficial nodes are not particularly marked in 
any group and not suggestive of secondary growths. Fluoroscopic examina- 
tion of the general skeleton shows no areas that are suggestive of new growths. 

Dr. John F. Erdmann asked if there had been any suspicion of this 
chordoma being a variety of sarcoma. He had had three cases, two in which 
the tumor had been regarded as sarcoma and the third unknown. The 
first one he removed some years ago and the patient lived for one and one-half 
years before expiring. He did not know what became of the second case. 
The third was a young man also, (all the patients were males,) who was 
operated on one and one-half years ago and radium was used and he is now 
in excellent condition. He gained thirty pounds in weight after the operation. 

Doctor Pool replied that the pathologists reported the tumor was a typical 
chordoma with characteristic syncytial tissue. There was nothing to suggest 
it was a sarcoma. 

H/EMOLYTIC JAUNDICE IN A CHILD OF FOUR YEARS 

Dr. A. O. Whipple presented a child aged four years, who three weeks 
before admission, developed a sore throat with a little fever every night. 
This lasted for two weeks. One week before admission she vomited yellow 
fluid with a little blood. Her mother noticed that the skin and eyes were 
yellow and urine was dark. The child was a seven months baby, which only 
weighed two and one-half pounds at birth. Always small and underweight. 
Hie father had had attacks of jaundice every year since he was six years old. 
Was diagnosed acquired luemolvtic jaundice one year ago and spleen removed 
bv Doctor Whipple. 

The patient was an underdeveloped girl of four years, pale, skin yellow, 
sclerai yellow. Tonsils large and cryptic. Liver palpable two fingers breadth 
below costal margin. Spleen sharp, hard, non-tender edge palpable two 
fingers breadth below costal margin. 

Laboratory findings: White blood cells, 13,400; polymorphonuclears, 
G3 per cent. ; red blood cells. 4,320,000. Fragility test was strong through .45 
and partial through .55 — slight at .60 as opposed to control which stopped at 
.45. Lrine urobilin. 720-800. Dilution units. Stool 4500 dilution units of 
urobilin as opposed to normal 450. Wassermann negative cholesterol. Red 
blood cells 5 per cent, reticulated. 

\\ bile in the hospital the jaundice cleared up except for slight suggestion 
of yellow in the sclerre. The liver and spleen have remained unchanged. At 
conference it was decided to wait and follow the case and operate only if 
patient began showing increased destruction of red blood corpuscles. 

Final diagnosis, congenital hiemolvtic jaundice. Discharged, home 
improved. 

loS 



SUBPHRENIC ABSCESS AND ACCUMULATIONS OF FLUID 


Dr, John F. Erdmann said that he had during the past week had two 
cases of haemolytic jaundice, brothers, one a boy of 4 2 / 12 years and the other 
6 l / 2 years of age. He had removed their spleens. They were the children 
of a mother who had her spleen removed for familial jaundice. The patho- 
logist reported they were absolutely haemolytic spleens from the blood picture. 
He had another case of a child of thirteen who was doing very well. He 
considered one was justified in going ahead and removing the spleen with the 
evidence presented by these blood changes. 

SUBPHRENIC ABSCESS AND ACCUMULATIONS OF FLUID 

Du. John Douglas read a paper with the above title for which see vol. 
lxxix, page 845. 

Dr. Frank S. Mathews said that Doctor Douglas’ paper would emphasize 
the fact that the diagnosis of subphrenic abscess in its early days is not 
always found easy even by competent physicians and surgeons. Most of 
the cases presented have come to operation after the abscess has reached 
considerable size. Doctor Mathews’ last case of subphrenic abscess was 
operated on through a gall-bladder incision under the impression that the 
case was one of acute gall-bladder disease. The abscess had extended 
over the surface of the liver and involved the fundus of the gall-bladder. It 
was probably secondary to a duodenal ulcer. It is his impression that 
gall-bladder disease, though not infrequently associated with liver infections, 
is a surprisingly infrequent cause of subphrenic abscess. 

Doctor Douglas has reported a case of the speaker which was sent to 
the hospital as an empyema. Two things which cast doubt upon this 
diagnosis were, first, that the pus removed by aspiration had had an odor 
suggesting the colon bacillus, and, second, that there was a fulness and 
tenderness under the origin of the right rectus muscle. The diagnosis was 
cleared up by an X-ray which showed a bubble of gas under the diaphragm. 

Dr. Allen O. Whipple gave a brief summary of the cases of sub- 
phrenic abscess at the Presbyterian Hospital during the past ten years. 
There were twenty in all. Four followed acute appendicitis, 5 acute chol- 
ecystitis, 2 followed ulcer, 3 were associated with pneumococcus bacter- 
semia, 1 was associated with empyema, 1 followed lung abscess, 2 followed 
perinephritic abscess, and 2 followed pelvic disease. Bacterial examination 
showed streptococcus in 5, staphylococcus in 2, pneumococcus in 2, mixed 
culture in 5, only 14 out of the 20 being cultured. There were 6 deaths, 
one of the appendicitis cases, one gall-bladder case, 2 ulcer cases, one pneu- 
monia case, and one of the cases of pelvic disease. 

A point, in addition to the importance of the X-ray as an aid in the 
therapy of this complication, which Doctor Whipple wished to emphasize 
was the importance of not making too early an attempt to drain these collec- 
tions. The tendency, with an early diagnosis, is to explore as soon as the high 
diaphragm is detected. This is a mistake. The fluid should be allowed to 
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become localized and needless trauma can thus be avoided as illustrated 
in a number of cases of this series that had become well localized after 
drainage and gave an exceedingly good result. 

Doctor Douglas, in closing the discussion, said that in his paper his main 
point was to emphasize that there had been a tendency in nearly all these 
cases to misinterpret the physical signs over the base of the lung as a chest 
lesion, and not to give due consideration to the history and physical signs 
which pointed to a pathological condition within the abdomen. He also 
called attention to the importance of the X-ray finding of air and a fluid level 
below a high and fixed diaphragm, and the necessity of making the X-ray 
examination with the patient in a position which will allow the air to rise 
to the highest point. 
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THE INDUCTION OF SPLANCHNIC ANALGESIA 

FROM A CLINICAL AND ANATOMICAL STANDPOINT 

By Gaston Labat, M.D. 
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LECTURER IN REGIONAL AN.ESTHESIA, POST-GRADUATE DIVISION, UNIVERSITY AND BELLEVUE HOSPITAL MEDICAL 
college; SPECIAL CONSULTANT in regional anesthesia, woman’s HOSPITAL 

It cannot be proven by statistics that major abdominal operations per- 
formed under general narcosis are associated with greater dangers than when 
regional anaesthesia is utilized ; nor can it be statistically determined whether 
or not the induction of regional anaesthesia involves greater risks than the 
administration of ether narcosis. It is a matter of opinion based on more or 
less justifiable attitudes and the personal equation of the operator plays a 
very important part in the achievement of the end-results. But it is well 
established that local anaesthetics, when used judiciously, limit their field of 
action, to the anaesthetized area and leave practically undisturbed the func- 
tional activities of the organs on which life chiefly depends. That post- 
operative disturbances/ which are mostly post-anaesthetic, are considerably 
minimized, morbidity and mortality greatly reduced when regional anes- 
thesia is the method employed, cannot be honestly denied. That there are 
cases in which general narcosis should absolutely be avoided is most certain, 
whatever- be the attitude of the profession to the question of regional anaes- 
thesia or general narcosis in abdominal surgery. It is chiefly on behalf of 
the bad-risk patients that splanchnic analgesia has been devised. 

Review of Literature— More than twenty-five years ago the first laparotomies for 
gastrostomy and gastro-enterostomy were performed under local -anaesthesia. Local in- 
filtration according to the method of Reclus or Schleich was the procedure used for anaes- 
thetizing the abdominal wall. Manipulation of the deeper structures was rendered 
possible only by the administration of general narcosis; and this combined anaesthesia 
was, for a long time, considered the method of choice. 

Braun’s 2 method of anaesthetizing the abdominal wall was the first step toward 
widening the scope of local anaesthesia in major abdominal surgery. It gave a wider 
field of anaesthesia and better exposure of the viscera, as a result of considerable 
muscular relation. 

Finsterer’s r '. 0 “ Mesenterial anaesthesia ” mentioned at the German Congress of Scien- 
tists in 1912, was sufficient in a fairly good number of gastric operations, but failed to 
give satisfaction in extensive resections of the stomach, which had to be completed 
under general narcosis. 

Kappis’ 32 method of inducing paravertebral anaesthesia was the next important 
development. It was based on the assumption that the sympathetic system was res- 
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ponsible for pain perception in the abdominal cavity and that the rami-communicantes 
transmitted the painful impulses to the central nervous system. Paravertebral anes- 
thesia of the upper abdominal organs was, however, abandoned by its author as soon 
as splanchnic analgesia was made possible by easier and quicker procedures. . 

In the winter of 1913-1914, Kappis 55 began to induce regional anesthesia for 
abdominal operations by local anesthetization of the abdominal wall and injection 
of the area supplied by the splanchnic nerves and of the lumbar rami-communicantes 
(L 1 to L 3 ) proceeding from the dorsal aspect of the body. The first announcement of 
splanchnic analgesia was made by him at the German Surgical Congress of 1914. 

In 1917, Wendling 43 > 11 described a method of his own by which the area supplied by 
the splanchnic nerves was reached at the level of the coeliac plexus, the needle being 
introduced through the anterior abdominal wall, the left lobe of the liver and lesser 
omentum until its point came in contact with the vertebral column. 

The year after (1918), Kappis 13 reported 200 operations, mostly stomach and gall- 
bladder, the majority of which had been performed since the early part of 1917. 

The fifth edition of Braun’s book (1919), 3 contains a description of its author’s 
method of inducing local anaesthesia for gastric operations, by injecting the anaesthetic 
solution on both sides of the vertebral column through a point of entrance between the 
aorta and vena cava at the level of the first lumbar vertebra just above the pancreas; 
the injections being made after laparotomy. 

In 1919, Naegeli”. 30 used the posterior route of Kappis with a modified technic 
and published the results of his experiences with splanchnic analgesia which included 18 
cases mostly stomach. Bulire 3 described the procedure divised by Braun and reported 
33 cases of splanchnic analgesia induced after opening the abdominal cavity. Pauchet 33 
used the same procedure. Denk * published his results with Kappis’ technic. Preiss 
and Ritter 37 . 33 reported 89 cases of splanchnic anaesthesia in 15 different types of 
operations (abdominal and renal). At the French Congress of Surgery held in Paris 
the same year. Marc Roussiel 13 announced that the method he used consisted in the injection 
of D'° and D” or D" and D 13 , which was a true blocking of the splanchnic nerves, and 
that the anesthesia thus produced was sufficient for all gastric operations. 

In 1920, I ~ reported the first 12 operations performed in France under splanchnic 
analgesia according to Nacgeli’s technic which is a modification of Kappis’, and introduced 
the method in this country." The year after I published in England the results of my 
experience with 34 major abdominal operations also performed in France (Pauchet’s 
Clinic, Paris) with the same technic. Hoffmann, 0 Khautz, 10 Paul 35 and others also 
contributed to the literature on the subject. 

In 1922, Mirizzi 3 " reported 26 cases with Kappis’ method and 3 cases with Braun’s 
method. Gandusio and Pototschnig ' used Kappis’ method in 18 cases; Quarella 33 in 
12 cases. 

Last year Metgc " reported 112 operations following Kappis’ technic exactly. 
Ilustinx 11 added 119 cases to those already on record using Braun’s technic as well as 
Kappis . Finstcrer reported, in one of his lectures at University and Bellevue Hospital 
Medical College, N. Y„ 566 gastric resections performed under splanchnic anaesthesia 
according to Braun's technic. As far as I know this is the largest series. 

Since my last publication in the British Journal of Surgery I have added a few more 
cases to my credit. The two gastric resections reported in this paper are among my 
latest demonstrations of splanchnic analgesia in major abdominal surgery. I am greatly 
indebted to Drs, Charles \\ . Walker and Louis F. Lange for their patients’ histories 
and personal post-operative observations. 

Abdominal Sensibility to Pah 1.— Our present knowledge of the trans- 
mission of painful stimuli from the abdominal cavity and viscera to the cen- 
tral nervous system is largely due to Neumann 01 ss and Kappis , 13 - 10 who 
arrived at practically the same conclusions based on animal experimentation. 
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Until the year 1911, nothing definite had been published on the sensi- 
bility of the abdominal organs and Lennander’s 2r ’’ 20 opinion was still pre- 
vailing among the great majority of surgeons, viz., that the viscera are 
insensitive and that the parietal peritoneum is the only pain-receptive struct- 
ure of the abdominal cavity. Clinical observers were and are still agreed 
that the viscera are insensitive to painful stimuli, and that pain commences 
as soon as tractions are exerted on the viscera or their pedicles. Exploratory 
manoeuvres during which the bowels are displaced are also associated with 
pain whose intensity 
varies with the suscepti- 
bility of the patient and 
the nature of the manip- 
ulations. 

In the summer of 
1912, Kappis, 13 > 10 con- 
ducted a number o'f 
experiments on the dog 
with a view to answering 
the question of sensibil- 
ity of the abdominal 
organs. His findings 
were that sensory nerves 
accompany the blood- 
vessels going to the vis- 
cera, but that their 
number is relatively 
small considering the 
extensive territory which 
the)’’ supply ; for this 
reason the nerves lose 
their power of transmit- 
ting pain before they enter the organs. “It may be,” says Kappis, “that the 
pain transmitting fibres cease before the entrance of the nerves into the 
organs. It may be that they are not in sufficient number and strength to 
allow perception of the sense of pain. At any rate the abdominal viscera 
may be regarded as practically without sensation. But this does not say 
that the visceral peritoneum and its contents lack every power of pain 
perception. On the contrary, at those points where nerves are present in 
sufficient number and strength, and that is practically speaking the larger, 
medium, or at least not the very small vessels, a distinct pain perception may 
be proved to exist under all forms of stimulation. 

On account of this in the visceral peritoneum of the dog, those parts are 
pain-perceptive or at least not insensitive under proper stimuli which carry 
the larger nerves and vessels ; in other words the blood-vessel-carrying portion 
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Fig. x. — Splanchnic analgesia by the anterior route. (Braun in 
Finsterer.) Left lobe of liver retracted upward, stomach drawn 
down, through which the small omentum is stretched. I, aorta; 
2, vena cava; 3 , cceliac axis; 4, arteria gastrica sinistra; 5, 
stomach; 6, duodenum. 
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of the mesentery, the small omentum, the attachment of the greater omentum 
to the stomach and naturally the great vessels themselves”. Neumann , 11 
Rappis 11 and Hoffmann 10 found that in dogs section of the splanchnic nerves 
abolished pain in the stomach, intestines and bile-ducts. 

In 19^3, on the strength of these findings, Kappis began to induce re- 
gional anaesthesia for abdominal operations by injecting the splanchnic nerves 
as they enter the semilunar ganglia. His results aroused the interest of the 
othei men already engaged in abdominal surgery under regional anaesthesia 

and suggested other 
means of approach to 
the splanchnic nerves 
and their collaterals. 

Methods of Inducing 
Splanchnic Analgesia . — 
There are three 
methods of inducing 
splanchnic analgesia : ( a) 
K a p p i s’, 11 - 1<5 > 17> 1 ' 1 (b) 
Braun’s, 2 and (c) 
Wendling’s ;■“> - 4 but 
there are only two routes 
of approach, vis., poster- 
ior and anterior. These 
methods aim at deposit- 
ing the solution in close 
proximity to the splanch- 
nic nerves soon after 
their passage from the 
thoiax into the abdomi- 
nal cavity, at the point 
where they reach the 
s e m i 1 u 11 a r ganglia. 
Kappis uses the poster- 
ior route of appioach on both sides of the vertebral column; Braun and 
\\ endling proceed from the front. While Wendling attempts to reach the 
region without opening' the abdominal cavity, Braun exposes the field of 
injection by a median laparotomy. 

Kappis intiorluces his needle on the lower border of the 12th rib, at a 
’joint 7 cm. distant from the middle line of the back, in a direction vcntral- 
vard making an angle of 30 degrees with the median plane of the body and 
injects the solution as soon as the point of the needle has reached the union 
of the lateral and anterior surfaces of the body of the vertebra. Other in- 
jections are also made up and down the side of the vertebral column “in 
order to make sure to reach the area at which the splanchnic nerves enter the 
abdominal cavit\ as well as their ramifications”. 



Tig 2 Surgical anaesthesia of the solar plexus The lner is 
retract ill upward, the upper margin of the pancreas is defined by 
palpation which at the same time locates the aorta by its beats, 
the medic is introduced to the right of the aorta and injection is 
r -uk of :o c t of II per cent solution of ncocaine (Pauchet ) 
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Fig. 3. — The lesser abdominal cavity. Stomach resected between p\lonc end and a Inc passing a 
few centimetres below the cardia. Peritoneum and nerve plexuses removed leaving the semilunar 
ganglia on each side of the cacliac axis Blood-vessels, crura of the diaphragm, pancreas and parietal 
attachment of the transverse mesocolon exposed after large resection of both costal margins and 
retraction of the left lobe of the liver upward. 
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Braun opens the abdomen on the middle line, retracts the left lobe of the 
liver upward, pulls the stomach downward and a little to the left, locates 
the aorta above the pancreas and injects the retroperitoneal tissue between 
the aorta and the vena cava after pushing the aorta to the left with his 
palpating finger. 

Wendling introduces his needle to the left of the tip of the xiphisternum 
and attempts to reach Braun’s site of injection by transfixing the left lobe of 
the liver and the lesser omentum. 

Of these three methods, Wendling’s has been discarded — I should say 
not even attempted on patients — because of its dangers. It has been re- 
peatedly tried on the cadaver and found to be very unsafe, to say the least, 
considering the anatomy of the region. To be convinced of the merits of 
Wendling’s method one should read Kotzareff’s 20 comments following 
Sourdat’s 42 publication on the subject. 

Braun’s method is safer and simpler than Wendling’s, since the injection 
is made after opening the abdomen and under the control of a guiding finger 
and the eye sometimes. But the manoeuvres associated with this procedure 
are painful, viz., raising the left lobe of the liver, pulling the stomach, pal- 
pating and retracting the aorta. Certain patients cannot stand them unless 
they be placed in a condition of twilight sleep by heavy doses of morphin and 
scopolamin. A contracted, highly situated, large or adherent stomach is 
much in the way and renders the technic absolutely impracticable. A right 
paramedian laparotomy is out of line with the site of injection and precludes 
the use of the method. A left rectus incision makes the retraction of the 
liver very difficult and rather insufficient. 

Mirizzi 28 found that the injection of the splanchnic nerves according to 
Braun’s method was always followed by infiltration of the desired area in the 
cadaver, but when applied to patients the result was satisfactory in only one 
case out of three. Even under favorable conditions failures are actually ex- 
perienced with Braun’s method which involves not only the difficulty of 
differentiating the beats of the aorta from those of the coeliac axis, but the 
possibility of puncturing the largest veins, viz., vena cava and vena porta 
(Fig- 3) > n which case Finsterer advises against further attempts to inject. 

Kappis’ method is applicable to any case, whatever be the type of laparot- 
omy and the pathological condition of the upper abdomen. Modifications based 
on individual experience have been described (Naegeli, 20 - 30 Labat 22> 23> 24 )> 
their main object being to strengthen the weak points of the originator’s 
technic and raise the danger signal at the approach of inexperienced hands. 
Thus in changing the angle advised by Kappis from 30 degrees to 45 degrees 
we have cautioned against passing the needle too far away from the vertebral 
column into the important neighboring structures; in mentioning and illus- 
trating the level at which the needle first takes contact with the vertebral 
column we call attention to the intervertebral foramen which must be left 
behind (Fig. 4). It is obvious that if the needle were introduced carelessly 
at an angle less than 30 degrees it would leave the paraspinal muscular struct- 
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To inject mtiaspinally or throw the anesthetic solution into the blood stream, 
one must either experiment on patients without having carefully studied 
the method and familiarized himself with its attendant circumstances or 
use very poor technic. 

Judging from the literature and according to my experience. Kappis’ 



Tic, 5 — Cross section of female body (upper segment) through the usual sites of puncture on the 
lower border of the 12th rib 7 cm distant from the middle line of the bach, illustrating the zones of 
infiltration of minium-starch (40 cc on each side) injcctfcd immcdiatel} before embalming with 
formalin The section passed through the lower part of the body of L l and just above its spinous 
process rormahn caused a contract on of the soft parts with consequent reduction of the costo 
\ertebral angle thus altering the relation of the site of puncture to the 12th rib Note the left renal 
pcdiclt it that lead 


posterior route is the simplest and safest route of approach to the splanchnic 
area, whatever he the attitude of those who are afraid of inserting a needle 
through the musculatui e of the back, hut boldly seek in the highly vascular 
territory of the lesser cavitv (Fig. 3) a safe passage for the needle and the 
correct spot at which the anesthetic solution must be deposited. Of course, 
the induction of splanchnic analgesia is a major procedure which requires 
skill and experience, just the same as gastrectomy, mostly for which it is 
gi\en. F a major operation which the no\ice does not tackle with impunitv. 
But in the hand" of men already familiar with regional anesthesia the injection 
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of the splanchnic nerves by the posterior route is as safe as a paraverte- 
bral block. 

I have repeatedly made injections of methylene blue in the cadaver and 
have never found the solution in one of the blood-vessels of the region. Safety 
is greater in the living being, because one can tell at any time whether or 
not a blood-vessel has been punctured. I have injected minium-starch in 
cadavers before embalming them and made cross-sections two or three weeks 


Duodenum 

Stomach 

Aorta, I Jejunum 



Fig. 6. — Cross-section (upper segment) of the same body as Fig. 3 passing through the upper 
margin of the body of L 3 showing very little of the injected minium-starch at that level, which is a 
proof that the bulk of the solution stays over L 1 and L-. 


later. The disposition of the starch in these sections is very instructive and 
conclusive (Figs. 5 and 6). On the right side the vena cava is pushed front- 
ward by the injected fluid which distributes itself up and down along the flank 
of the vertebral column and covers a space considerably greater than that 
occupied by the splanchnic nerves, semilunar ganglia and rami-communicantes 
of the first three lumbar nerves. On the left side the injected fluid did not 
pass in front of the aorta but nevertheless reached the goal. Methylene blue 
solution spreads over such an extensive area in the cadaver that one would 
believe it possible to attempt any major abdominal operation after making 
only one injection on each side of the vertebral column. In the living being 
the retroperitoneal tissue is loose and easily distended by the anaesthetic 
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solution which in the majority of cases raises the pancreas from its seat; but 
novocaine solutions do not seem to diffuse as rapidly and extensively in live 
tissues as methylene blue in the dead body. Splanchnic analgesia is appli- 
cable more to the surgery of the upper abdominal organs and kidney than to 
that of the other parts of the abdomen, at least as far as our present 
experience goes. 

Contributing Factors of Success . — Successful ansesthetization of the splan- 
, clinic nerves and their 

ramifications by the pos- 
terior route depends on 
many factors among 
which are: (a) general 
visualization of the ana- 
tomic structures of the 
region, from the super- 
ficial layers of the back 
to the constituent ele- 
ments of the posterior 
wall of the lesser abdom- 
inal cavity; (b) tactile 
sense, delicate enough to 
transmit to the brain a 
fairly accurate knowl- 
edge of the structures 
with which the point of 
the needle comes in con- 
tact, in order to have a 
more precise visualiza- 
tion of the essential 
features closely con- 
nected with the deep 
landmarks; and (c) 
accuracy in taking the 

. heals i and 2 arc raised at the extreme palpable points Superficial landmarks, 

of the lower border of the 12th rib which is defined by palpation from -pi ,• i„ . 1 . f i„_ ct for- 
below upward and inward. The straight line passing through these ^ 1 S IflSl DUt HOt ICclSt IHC 
two wheals marks n*jth sufficient accuracy the direction of the 12th * ^ 

rib. The angle contained between this line and the middle line of the tOf we are HOW partlCU- 
back is the costovertebral angle. . , . , . . . 

larly interested in. 

\\ ith the exception of Buhre’s . 3 not a single report hitherto published 
has failed to register a certain percentage of cases in which it was necessary 
to complete the ainestlicsia by some other means (local infiltration or general 
narcosis') ; and what is more surprising is that individual technical experience 
does not seem to constitute an absolute guarantee against failures. Greatly 
interested in the cause resulting in such failures. I made a scrupulous analysis 
of the attendant circumstances and came to the conclusion that variations in 
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the anatomy of each individual were chiefly to be blamed when the injection 
technic was correct and the skill of the operator sufficiently great. 

The ease with which the 12th rib is defined varies chiefly with the 
weight of the patient, the degree of relaxation of the musculature in its 
immediate neighborhood and the distortion of the spine due to position. The 
direction of the 12th rib can be accurately traced on the surface of the skin 
only when a sufficient length of its distal end is made salient by deep but gentle 
pressure applied particularly along its lower margin. The straight line 



Fig. 8. — Diagrammatic illustration of actual results obtained with a constant site of puncture. 
While the costovertebral angle varies (c), note the levels of injection in positions (a) and (b) of the 
semilunar ganglia, i, on normal rib is pretty good in (b), too high in (a). 2, on rib with costovertebral 
angle greater than normal is good in (b), too high in (a). 3. on rib with reduced costovertebral angle 
is good in (a), too low in (b). 

obtained by joining the extreme palpable points (Fig. 7) may then be pro- 
longed upward and inward, so that a point may be taken on it 7 cm. distant 
from the middle line of the back, according to the technic established for the 
posterior route. 

Costovertebral Angle . — The direction which the 12th rib makes with the 
middle line of the back (last costovertebral angle) varies in a certain per- 
centage of cases. Of the 52 dead bodies, mostly males, examined recently 
37 presented an angle of 45 degrees and slightly greater; 10 an angle of 40 
degrees ; 2 an angle less than 40 degrees ; 1 an angle of 55 degrees ; 1 an angle 
of 60 degrees; 1 an angle of 70 degrees. Variations exist in both sexes, as 
shown by clinical observations, and they are in many instances. I believe, the 
cause of partial or total failure to obtain anresthesia. 

Since the distance of 7 cm. from the middle line of the back remains con- 
stant, variations in the costovertebral angle evidently result in variations 
in the level of the site of puncture and that of injection. Thus instead of 
reaching the body of the first lumbar vertebra the point of the needle glides 
along the body of the second lumbar vertebra if the angle is small. It stays 
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behind the pillars of the diaphragm if introduced at a higher level, as the 
result of measurements taken on a 12th rib which makes an abnormally great 
angle with the vertebral column (Fig. 8). It is theiefore necessary to intro- 
duce in tbe basic principles of technic a coefficient of correction of the 
last costovertebral angle, so that the level of the site of injection may 
remain constant. 


Semilunar Ganglia and Renal Pedicles . — The semilunar ganglia which are 



the targets of the needle 
be either on the disk be- 
tween D 12 and Lk, or on 
that uniting L 1 and Ik 
from which they are 
sepai ated by the crura of 
the diaphragm. They may 
rest on the upper margin 
of L 1 (Fig. 9) or he situ- 
ated on the upper poition 
of L 2 . Diffeiences of 
level on either side have 
no technical impoi tance. 

In 12 bodies examined, 
the right and left semi- 
lunar ganglia were found 
at approximately the same 
level on both sides. They 
lie on either side of the 
cceliac axis and, in most 
cases, somewhat lower 
than its origin hut higher 
than that of the superior 
mesenteric artery. The 
left semilunar ganglion 
was more ventralward 


rm o —The upper abdomiml sympathetic system shotting than tile right wlllcll W3S 
«lit npht stmilumr ganglion at the letter margin of D>= and the . 

right renal artery crosMnc the upper margin of L\ (Bourgery et partlv hidden 1)V tile Veiia 

Jacob, \natomie de 1 Hoatme ) 1 

cava. In 3 cases the 

ganglia were at the disk between D 12 and L 1 ; in 3 cases at the upper 
third of Ik ; in 1 case at the middle of L 1 ; and in 5 cases at the disk 
uniting L 1 and L*. In 1 case there weie only 11 ribs present with a very 
‘-liort rib (2 cm. tioni its costotransverse articulation) attached to the vertebra 
below, which was the first lumbar \ertebra. In this case the semilunar gang- 


lia were at the middle third of Ik and the renal pedicles at the disk between 
Ik and L- ( big. ioj. 1 here were 2 cases of ■very short 12th rib (5 cm. and 
10 cm. measured from the middle line of the hack). The former could 
not he palpated while the presence of the latter was revealed onlv by tactile 
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sense at its distal end. The costovertebral angle measured 60 degrees and 
70 degrees respectively. 

The renal pedicles (artery and vein) generally occupied one of the two 
following levels: disk between L 1 and L 2 (Figs. 10 and 11) ; disk between 
L- and L 3 . They may have their origin slightly higher (as in Fig. 5) which 
is not in our series of 12, or lower than those disks, sometimes in front of 
the body of L 2 ; but I have never seen them beyond these extreme limits. 
They ordinarily slant gently downward and outward, when highly situated*, 



1 _ ; 

I- Lumbar vertebra I 


Fig. 10. — Cross-section passing through the intervertebral disk between L 1 and L- showing the 
renal pedicles at that level. This body had only n ribs (N'o. 8 of Table). The section was made 
through the usual site of puncture taken on the nth rib which was thought to be the 12th. 

especially on the right side. The artery is behind the vein which is a trifle 
higher or lower than the artery. The renal veins are very large, the left one 
crosses the anterior aspect of the vertebral column almost transversely. 
Differences of level between the two pedicles are of little significance as far 
as the danger of puncturing the left renal vein is concerned. 

In the aforementioned series of 12 bodies (sec Table I)the renal pedicles 
were found to be at the disk between I J and L 2 (Figs. 10 and 11) in 5 cases, 
which were those in which the semilunar ganglia were at the intervertebral 
disk between D 12 and IT or in its immediate vicinity. These blood-vessels, 
especially on the left side, lay on the disk uniting L 2 and IT in 5 cases, and 
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this was when the ganglia stood at the disk between L 1 and L 2 . They crossed 
L 2 in 2 cases in which the ganglia were at the upper third of L 1 . 

Coefficient of Correction . — Generally speaking the semilunar ganglia oc- 
cupied a high level (D 12 - L 1 ) as many times as they were found to be low 
(L 1 - L 2 ), and variations in the level of the renal pedicles occurred in an 
equal number of cases. 

If it is not wise to conclude from the examination of 12 bodies, one thing 
seems so far demonstrated, that is, the full height of one vertebra between 


Aorta 
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Vena cava 
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Sup. Mesenteric artery 
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Fig. 11. — Cross-section passing through the intervertebral disk between L' and L- showing the left 
renal pedicle (artery and vein) and right renal artery at that level. The right renal vein was in the 
lower segment. 

the solar ganglia and the renal pedicles. That vertebra way be the 1st lumbar 
(Fig. 8, b) or the 2nd lumbar (Fig. 8, a), irrespective of variations in the 
costovertebral angle. It therefore seems logical to make the injection on the 
flank of L 1 ; so that, if the ganglia are high situated the anaesthetic fluid will 
be deposited just below them, if they occupy a lower level the splanchnic 
nerves will be reached just as they approach the ganglia. 

If the solution is deposited on the lateral aspect of L 2 , distribution lakes 
place more along the renal pedicles, below the pancreas and toward the lower 
abdomen than in the direction of the semilunar ganglia; the centre of pres- 
sure of the injected fluid being too remote from its point of destination. If 
the needle is inserted higher than L 1 the injection is made partly behind the 
diaphragm and serves no purpose. It is therefore on the lover margin of the 
body of the first lumbar vertebra , that the amesthetic fluid must be deposited in 
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order to produce its maximum effect, if only one injection is made on each 
side, as was the case in the two patients mentioned in this paper. 

The body of the first lumbar vertebra can lie fairly accurately determined 
from the surface of the skin by the relation which it bears to its own spinous 
process. The horizontal line passing through the upper extremity of the pro- 
minence marking the spinous process of L 1 generally passes across its body 
(middle or lower third). The coefficient of correction is thus found to be 
the spinous process of L 1 ; if the point taken on (not below) the lower margin 



of the 1 2th rib, 7 cm. 
distant from the middle 
line of the back, is not 
opposite the upper ex- 
tremity of U owing to 
variations in the costo- 
vertebral angle, it should 
he raised or lowered as 
the case may demand. 
The shaft of the needle 
must be kept strictly hi 
the transverse plane of 
the body passing through 


Fig. 12 — Splanchnic analgesia by two injections from the same 
site of puncture on the lower border of the 12th rib, opposite the 
upper extremity of the spinous process of L'. (Photographed from 
Bourgery and iacob, Anatomy.) The solution is deposited above 
and below the disk uniting L l and L 5 . 


the site - :of puncture. 
Distortion ' o'f-lthe spine 
due to position has no in- 
fluence on this correction 


of level. A very short impalpable 12th rib (5-6 cm.) and the presence of 


1 1 ribs are the only abnormalities which tend to make the results some- 


what doubtful. . 

I11 a certain percentage of cases, vie., those in which the' ganglia occupy a 
low level, one injection on each side of the vertebral column is not followed by 
complete anaesthesia. It is therefore recommended to inject in every case 
from 25 to 35 c.c. of the 0.5 per cent, neocaine solution at the level of L 1 
and from 20 to 25 c.c. of the 0.5 per cent, of the same solution on L" just 
below the intervertebral disk between L 1 and L“, using the same site of 
puncture opposite the upper extremity of the spinous process of L 1 and giving 
to the needle the required direction downward (Fig. 12). The solution then 
distributes itself over a sufficiently wide area and not only reaches the semi- 
lunar ganglia wherever they may he. but soaks the spinal nerve plexuses of the 
posterior abdominal wall in the region exposed to direct operative manipulation. 

Pleura . — 1 he costodiaphragmatic sinuses were also examined with a view 
to investigating their relationship to the site of puncture and to the path of the 
needle, especially when there are only 11 ribs present and when the 12th rib 
is so short as to be misleading. The tabulated results show that in only 2 
cases out of 12 did the costodiaphragmatic sinus on the right side cross the 
lower border of the 12th rib at a distance of 9 cm. from the middle line of 
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the back ; its level near the spine being the transverse process of L 1 which is 
ordinarily just above the plane in which the needle is introduced. In body 
No. 8 reference is made to the nth rib taken as the 12th rib. It was thus 
brought out that the needle, passed through a site of puncture on the lower 
border of the 12th or the nth rib (in the absence of the 12th) and inserted 
in the transverse plane of the body, does not cross the costodiaphragmatic 
sinuses. Even if it did 
there would be no harm, 
since the solution is de- 
posited' at considerable 
distances from that 
portion of the pleural 
reflection. If a short 
1 2 th rib is overlooked 
and the puncture made 
with the nth rib as land- 
mark the needle may 
pass through the pleural 
reflection (Fig. 13), 
though in body No. 10 
the pleura stopped higher 
than the transverse plane 
passing through the site 
of puncture taken on the 
nth rib. It seems also 
that there is very little 
chance, if any, of tra- 
versing the c o s t o d i a- 
phragmatic sinus on the 
left side. Puncturing the 
lung is out of the 
question. 

Site of Injection . — 

Another important fac- 
tor of success is the position of the point of the needle on the lateral 
aspect of the vertebral column. This can be accurately determined by 
tactile sense as much as by the pressure needed to inject the anaesthetic 
fluid. When the needle has been placed correctly, its point lies in the 
retroperitoneal tissue whose laxity offers very little resistance to the 
injected fluid and the syringe is discharged as easily as in the case of 
a perfect caudal injection. When the syringe is disconnected in order 
to be refilled a few drops of the injected solution very frequently flow 
out of the needle, and it occasionally happens that in puncturing the opposite 
side the needle brings out fluid from the injected side as soon as it 



Fig. 13.— Relation of the site of puncture to the right costo- 
diaphragmatic sinus. The needle passed through r is always below 
the pleural reflection. The heavy dotted lines show the level at 
which the pleura sometimes meets the lower border of the 12th rib. 
In a few cases the pleura follows the lower border of the rib 2 or 
3 cm. further outward. Puncture through 2 is faulty technic. 
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has reached the correct level. Kappis advises injection at a distance of J4 
to cm. laterally to the vertebral column. This is hard to realize, especially 
when the most important recommendation is to keep constant contact with 
the body of the vertebra. Tactile sense is the only guide to prevent mishaps 
and carry the point of the needle approximately to the union of the anterior 
and lateral aspects of the vertebra. I am contented with pushing the needle 
i cm. further in, soon after its point has lost bony contact ventral ward. 



The needle must not scratch the periosteum or be forced through the margin 
of the intervertebral disk which is prominent and rather soft. It must pass 
freely alongside the body of the vertebra and be tangent to the bone including 
its tendinous and ligamentous coverings. 

Extent of Analgesia . — The analgesia resulting from bilateral injections 
of the sympathetic plexuses of the upper abdomen (splanchnic nerves and 
solar plexus) involves only a relatively small portion of the posterior abdom- 
inal wall, especially the area under the direct influence of the operative man- 
oeuvres accomplished on the stomach, duodenum, pancreas and gall-bladder. 
The abdominal field-block which is always associated with the splanchnic in- 
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jections controls the anterior wall of the abdomen within the limits of the 
recti muscles. There exists between these posterior and anterior anaesthetized 
areas (Fig. 14) lateral zones of normal sensibility which must be treated 
with respect. Packing must, therefore, be light and gentle, avoiding the 
lateral walls. Traction on the organs must be gentle and gradual until the 
full limit of operative requirement is reached. 

REPORT OF CASES 

Case 1, — C. B., male, age fifty-four years was admitted to the North Hudson Hospital, 
Wechawkcn, N. J., on October 31, 1923. 

Chief Complaint. — Pain in the epigastrium for the past 12 years, intermittent and 
accompanied by vomiting. Htematemesis and mekena especially during the past 4 years. 
Loss of strength. Loss of weight (15 pounds in the last 3 years). 

Physical Examination. — Color pale, nutrition poor, anemia. Teeth, many decayed. 
Lungs normal. Heart apparently slightly enlarged, sounds normal, no murmurs. Abdomen 
tender over the epigastrium and left hypochondrium, especially near the middle line; some 
rigidity, but no distention. Skin pale, yellowish. Temperature: 9Q°4. Pulse: 80. 
Respiration: 20. Urine examination: Negative. 

Blood Examination. — O11 November 2nd, examination showed red blood cells 2,120,000 
and haemoglobin 20 per cent. The patient was transfused twice: November 5th (1500 c.c.) 
after which the red blood cells went up to 2,384,000 and haemoglobin to 65 per cent.; and 
November 13th (1000 c.c.). Subsequent examinations made on November 14th and 30th 
showed red blood cells 3,600,000 and 4,112,000, haemoglobin 60 per cent, and 62 per cent, 
respectively. Blood pressure varied between Vtr and 1 

Provisional Diagnosis. — Gastric ulcer and possibly carcinoma of the stomach. 

Operation. — On November 15, 1923, gastrectomy was performed under regional 
anaesthesia by Dr. Louis F. Lange of West Hoboken, N. J., assisted by Doctor Roberts 
and myself. 

Palpation of the stomach revealed the presence of an ulcer near its lesser curvature, 
involving its posterior wall and adherent to the pancreas, practically about 2 '/> inches from 
the pylorus. Lesser and greater omenta ligated and stomach secured between two clamps 
applied parallel to the median plane of the body about 2 inches below the cardia. Stomach 
resected between the clamps. Distal segment turned over to the right and ulcer dissected 
leaving part attached to the pancreas. Duodenum sectioned and stump buried. Trans- 
mesocolic modified Polya gastrojejunostomy. 

Operative and Post-operative Observations. — The operation lasted an hour and a half 
and was absolutely painless. The pulse was of good quality and remained practically 
unchanged throughout the operation. There was a short period of nausea while manipulat- 
ing the stomach, accompanied by light sweats and pallor of the face; but there was no 
evidence of shock. Breathing was normal. The abdomen was completely relaxed. The 
post-operative course was excellent except for hiccough which lasted 3 days. There 
was no gastro-intestinal distention ; no gas pain. The temperature was never higher than 
99°4. Convalescence was easy and rapid. The patient left the hospital 18 days after 
the operation. 

Cask II. — W. F., male, age thirty-four years was admitted to the United Hospital. 
Portchester, N. Y., on November 29, 1923, for operation the next day. 

Chief Complaint. — Vomiting (6 months’ duration) practically everything for the 
past two months. Pain in the epigastrium 1 to 2 hours after meals. Loss of strength. 
Loss of weight from 135 pounds to 119 pounds. His best weight had been 150 pounds. 

Past History. — Perfectly well up to the time he was “gassed" in the World War 
(August, 191S), stomach trouble began soon after. 

Physical Examination. — Cheeks sunken, color pale, nutrition poor. Foul odor to 
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breath. Tongue moist and covered with thick brownish fur. Teeth, many decayed. 
Tonsils enlarged and cryptic. Lungs and heart apparently normal. Abdomen soft and 
flat. Visible and palpable mass about the size of a small orange just above and to the 
right of the umbilicus. Temperature: 99°4. Pulse: 80. Respiration: 20. 

I 'rinc Examination. — Negative. 

Blood Examination. — Red blood cells 5,000,000; leucocytes: 7,600. (Lymphocytes 29 
per cent., polymorphonuclears 71 per cent.); hemoglobin: 60 per cent. 

Provisional Diagnosis. — Ulcer or carcinoma of the pyloric end of the stomach. 

Operation. — On November 30, 1923, gastrectomy was performed under regional 
anesthesia by Dr. Charles W. Walker of Rye, N. Y., assisted by Doctor Quinlan 
of Portchester and myself. 

Exposure of the stomach revealed the presence of a large callous ulcer which bad 
perforated into the head of the pancreas and involved the pyloric end of the stomach and 
the duodenum. The common bile-duct was not involved. Dissection of the ulcer from 
the pancreas leaving its base which was 5 cm. in diameter. Dissection of the duodenum 
continued into its second portion. Section of duodenum at margin of ulcer. Closure 
of duodenal stump. Resection of nearly two-thirds of the stomach followed by trans- 
mesocolic gastrojejunostomy end-to-side. 

Operative and Post-operative Observations. — The operation lasted almost 3 hours and 
was absolutely painless. The abdominal wall, however, was reinjected to allow closure. 

The pulse showed no change in strength and frequency. Respiration was a little 
shallow, but there were no signs of distress at any time; no signs of shock. The first 
manipulations on the stomach induced a nauseated condition which subsided rapidly 
In deep breathing. The temperature remained practically normal the days following 
operation, the highest being ioo°4 on the second day. Urine output was 22 ounces the 
day following the operation and continued at the rate of 20 ounces daily. There were 
no gas pains; the abdomen was flat and soft. The patient was able to sit up in bed 
the next day by his own means and was up five days after the operation. His con- 
valescence was easy and rapid. He gained 2 J 4 pounds in two weeks and left the hospital 
19 days after the operation. 

Preparation of Patients . — It is customary to lower the psychic element 
of the patient to a favorable level, in order to accomplish under the best 
conditions the various steps of the injection technic. Kappis 10 orders ver- 
onal 0.50 gm. (//. gr.) the evening before the operation and morphin 0.01 gm. 
( 1/6 gr.) and scopolamin 0.0003 gm. (1/200 gr.) only half an hour before 
the operation is begun. Hoffmann' 1 gives 1 gm. of veronal the evening 
before, and 1 to 1 hours before the operation pantopon 0.02 gm. (jfj gr.) 
and scopolamin 0.0002-0.0003 gm. (1/300- 1/200 gr.). Buhre’s patients 
usually receive scopolamin 0.0003-0.0005 gm. (1/200- 1/120 gr.) and laud- 
anon or narkoplin 0.03 gm. (/> gr.) or morphin 0.01 gm. (1/6 gr.). Nolle" 4 
injects J / 2 hour before the operation morphin 0.02 gm. (j^ gr.) and scopol- 
amin 0.0005 gm. (1/120 gr.). His patient is in twilight sleep during the 
operation and sleeps for several hours after. This dose is considered too 
high by those who are proficient in the art of inducing regional anaesthesia 
\ cronal given the evening before is a good procedure, provided the operation 
is performed in the morning. I am in the habit of ordering a hypodermic 
injection of morphin 1/6 gr. and scopolamin 1/300 gr. given one hour before 
the patient is brought in the operating room; but if the patient is still apre- 
hensive a similar dose is repeated immediately before the anaesthesia is begun. 
In the cases reported today. Doctor Lange’s patient received morphin 1/6 gr. 
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only just before the anaesthesia was begun, a procedure which must not be 
encouraged, the injection being, as a rule, ineffectual. Doctor Walker's 
patient was prepared in the usual manner. We must emphasize the necessity 
of blunting consciousness in every case, but we make it our duty to caution 
against the use of heavy doses of narcotics which might be detrimental to the 
patient and defeat the aims of the regional method. 

Induction of Ancusthesia . — Regional anaesthesia in both cases consisted 
in the injection of the splanchnic nerves on both sides by the posterior route 

of Kappis associated with _ . .... , „ . 

field-block of the upper j 
anterior abdominal wall. 

Only one injection was 
made on each side of the 
body of the first lumbar 
vertebra, due considera- 
tion being given to the 
coefficient of correction of 
the costovertebral angle 
discussed in this paper. 

The contents of two cap- 
sules (i gm.) of pure 
Neocaine * were dissolved 
in 200 c.c. of sterile nor- 
mal salt solution, thus 
making a 0.5 per cent, 
solution, and 15 drops of 
adrenalin chloride solution 
(1 : 1000) added to it. Of 
the 200 c.c. thus prepared 
4° c.c. were injected on 
each side of the vertebral 
column at the level of the first lumbar vertebra and the remaining 120 c.c. 
used for the abdominal field-block. Laparotomy was begun almost imme- 
diately after the last injection in the abdominal wall. 

It is interesting to note that the 1 per cent, solution hitherto mostly re- 
commended can be reduced to 0.5 per cent, without altering to any appreci- 
able degree the quality of the analgesia required for operations on the upper 
abdomen; and since 200 c.c. is about the minimum amount of solution 
employed in these cases, the use of 0.5 solution for the splanchnic injections 
is more beneficial to the patient — especially if he belongs to the bad-risk group. 

Pulse and Blood-prcssurc. — Kappis’ 10 clinical observations are that “the 
pulse is generally accelerated, the blood-pressure sometimes sinking from 15 

* Neocaine is a French product whose toxicity is very low. It is a p merful anriMhuic 
drug, which contains no adrenalin. It is sterile and readily soluble in normal «uline solu- 
tion. I have been using it for the last 6 years with very gratifying results. 
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Fig. 15. — Case I. Mr. C. B. (Doctor Lange's patient.) 
Before operation. 
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to 20 mm. mercury sometimes unaffected and sometimes rising from io to 
15 mm. mercury.” 

Hoffmann 0 says that generally the frequency of the pulse is somewhat 
reduced from 4 to 12 beats. In one case reported by Metge" 7 there was an 
imperceptible pulse of short duration, associated with considerable fall of 
blood-pressure (125 to 25 mm. haemoglobin). My experience is that the 
pulse rate generally increases during the induction of anaesthesia, then grad- 
ually goes back to normal or a little below normal ; the frequency and strength 

of the pulse depending at 
the outset on the adrena- 
lin contained in the solu- 
tion and later on the 
condition of the blood- 
pressure. 

Hoffmann'’ f 0 11 n d 
that if the induction of 
splanchnic analgesia pre- 
ceded the abdominal 
field-block in some cases 
the blood-pressure fell 
from 3 to 20 mm. 
(Riva-Rocci), in others 
it remained unchanged. 
If the procedure were 
reversed the blood- 
pressure rose slightly. In 
78 cases of the 104 cases 
reported by Metge 27 the 
blood-pressure dropped 
to below one-half of what it was before and after operation; but this did not 
seem to have great clinical significance. Schmidt 11 did not find any constant 
action of splanchnic ainesthcsia on blood-pressure, and be believes that 
the psychic element seems to interfere with the results. 

In most of my cases the blood-pressure was not taken during the operation, 
because the general aspect of the patient was satisfactory. But this does 
not mean that the blood-pressure was not influenced by the anaesthesia, for 
it must be remembered that in anesthetizing the abdominal sympathetic sys- 
tem one must expect a fall in the blood-pressure due to loss of tonicity of 
the splanchnic vessels with a resulting flood of that territory at the expense 
of the peripheral circulation. Spinal anesthesia is associated with similar 
disturbances of practically the same origin. These disturbances are, however, 
much greater in the case of spinal anesthesia because of the extent of the 
territory involved in the anesthesia needed for the upper abdomen. 

After-effects . — The immediate after-effects associated with splanchnic 
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Fig. 16. — Case I. Mr. C. B. (Doctor Lange's patient.) Three 
months after operation. 
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analgesia are chiefly those brought about by the unavoidable disturbances in 
the blood-pressure, vis., pallor, cold sweats, nausea, vomiting, slow and feeble 
pulse. Their occurrence, however, is not extremely common and far from 
being alarming. According to Kappis 10 palor is more than when using other 
regional procedures, and is perhaps due to more rapid absorption of adrenalin 
or to reflexes resulting from anaesthesia of the splanchnic nerves or sym- 
pathetic system. My experience is that nausea is of frequent occurrence 
and ordinarily associated with pallor of the face. Vomiting is rare and is 
seldom disturbing to the 
surgeon, since the patient 
is asked to take a few 
deep breaths every now 
and then. 

Kutscha-Lissberg " 1 in 
a critical review of his 
cases speaks of too rapid 
absorption of the anaes- 
thetic drug with conse- 
quent intoxication, 
occasionally prompt col- 
lapse, and sometimes late 
conditions such as atony 
of the stomach and intes- 
tines. Similar reports 
have not yet come from 
men thoroughly familiar 
with the regional method 

and I personally have not FtG. I7 — Case II. Mr. W. F. (Doctor Walker’s patient.) 
made such observations. Betorc operation. 

I see no reason why there should be prompt collapse following the injection of 
novocaine in the retroperitoneal tissue. Intravenous injections of the anres- 
thetic drug or heavy doses of adrenalin might have caused the collapse. Late 
disturbances in the tonus of the gastro-intestina! tract can hardly be attributed 
to splanchnic analgesia which rather increases peristalsis during its period 
of activity. 

Apart from the symptoms' incidental to the fall of blood-pressure, which 
once established does not create further disturbances, splanchnic analgesia 
is not associated with untoward effects worthy of consideration. 

Post-operative Condition . — Post-operative and post-anrestbetic conditions 
are ordinarily good. Vomiting is rare. Shock is considerably minimized, 
if at all present. The after-effects are certainly less severe with splanchnic 
analgesia than with general narcosis in operations on the stomach and the gall- 
bladder. which are those for which it is preferred. It must be emphasized 
that splanchnic analgesia does not prevent pulmonary embolism nor can it 
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improve pathological conditions present at the time of the operation, as is 
generally inferred ; but it certainly minimizes the risk of pulmonary com- 
plications and leaves undisturbed the central nervous system and the liver, 
which are the organs on which life chiefly depends. In 112 operations under 
splanchnic analgesia Metge 27 had 3 fatal pneumonias; but he had 7 similar 
fatalities in an equal number of operations performed at the same time under 
general narcosis. Most writers are agreed that a good splanchnic analgesia 

affords better operative 
facilities than general 
narcosis and does not in- 
terfere with the post- 
operative course of the 
disease. 

CONCLUSIONS 
Splanchnic analgesia is 
the most recent form of 
regional anaesthesia appli- 
cable to abdominal sur- 
gery, especially that of 
the upper abdomen. It 
lias in the last five years, 
attracted the attention of 
many surgeons who have 
used it in a fairly great 
number of cases with very 
gratifying results. 

Of the three origi- 
nal methods Wendling’s 

is not recommended, 

Braun’s has a few partisans. Kappis’ enjoys the favors of the majority of 
writers and certainly has the greatest practical value. 

Modifications of Kappis’ technic are worthy of interest, because they 
caution against pitfalls and contribute to greater success. 

Best results are obtained when the solution is deposited between the 
semilunar ganglia and the renal pedicles. 

Variations exist in the inclination of the 12th rib on the vertebral column 
which arc responsible for a certain number of failures. These failures can 
be reduced to a minimum by applying the coefficient of correction of the costo- 
vertebral angle, that is puncturing on the lower border of the 12th rib opposite 
the upper extremity of the first lumbar spinous process. 

It is perfectly safe to approach the splanchnic area from the back. By 
keeping close contact with the vertebral column and following the technic 
described for that route it is impossible to make an intraspinal or an 
intravenous injection. 



Fio. iS. — Case II. Mr. W. F. (Doctor Walker's patient.) 
months after operation. 
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The concentration of the solution can be advantageously reduced from i 
per cent, to 0.5 per cent. 

Splanchnic analgesia has a very great field. There seems to be no 
contra-indication to its use. It needs only be applied judiciously by those 
already familiar with the regional method. 
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SUBLINGUAL FIBROMA 

By John J. Morton, M.D. 

of New Haven, Conn. 

FROM THE SECTION OF SURGERY, YALE UNIVERSITY 

It is so rare to observe a chronic swelling involving the sublingual space 
that the diagnostic possibilities do not readily come to mind. The sub- 
joined case therefore was of interest both for diagnosis and treatment. No 
similar type of growth has been found in the literature, although cases may 
have been overlooked, the difficulty of proper indexing being considered. 

Case. — Mr. C. R., aged thirty-nine years, was admitted to the New Haven Hospital, 
November 29, 1921, referred by Dr. F. N. Sperry of New Haven, Conn. He com- 
plained of a swelling under the tongue. For two and one-half years there has been an 
increasing difficulty in swallowing and in speech and an enlarging growth under the 
tongue and below the lower jaw. The condition has made a slow but steady progress. 
He has not had any visual disturbance, nervousness, irritability, tremor, sweating, pal- 
pitation or rapidity of the heart. 

He had had measles, scarlet fever and typhoid fever as a child and inflammatory 
rheumatism seven years ago (1914) for nine weeks during which time he was in a 
hospital at Bridgeport. Otherwise his past history was unimportant. 

The physical examination was normal throughout except for the local condition 
for which he entered. The tongue was large, moist and slightly coated ; it was pushed 
upward, in its posterior portion almost meeting the hard palate. The swelling was slightly 
more prominent on the right than on the left side. The mass showed no signs of 
inflammation; it was firm, had a tense elastic feel, and seemed to be deep under the 
substance of the tongue itself. Nothing definite could he made out under the tongue 
anteriorly; it was not possible to examine the tonsils or pharynx because of the ob- 
struction to the view. Externally there was a smooth enlargement of both submaxillarv 
regions and a decided fulness in the submental area. Palpation gave the impression 
that there were several glands in each of these positions but they did not seem to have 
a connection with the deeper underlying mass. Bimanual palpation with one finger 
on the tongue and the other hand externally in any of the three triangles indicated that 
the swellings were continuous. The voice had a nasal quality, the patient talking as 
if his mouth were full. The thyroid gland and the isthmus could be palpated in the 
normal position. 

The temperature, pulse and respirations were within normal limits. The red blood 
count was 5,200,000; Haemoglobin 95 per cent. (T.). There were no abnormalities of 
the red cells. Blood grouping II Jansky. The white blood count was nine thousand and 
eight hundred with 72 per cent, polymorphonuclears. Eosinophilcs, 4 per cent. Baso- 
philes 1 per cent. Lymphocytes 18 per cent. Mononuclears 5 per cent. The urine 
examination was normal. The blood Wasscrmanu test was negative. 

In summary, we had a man of thirty-nine years, who complained of a slowly in- 
creasing difficulty in swallowing and speech. The condition had been present for at least 
two and one-half years; and on examination a smooth, non-tender, semi-elastic feeling 
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mass was present in the posterior sublingual region, pressing the base of the tongue 
upward against the palate, and bulging the submaxillary and submental triangles externally. 
In an attempt to arrive at a diagnosis the following conditions were considered: 
(i) Cvslic Conditions. — Ranula— against this diagnosis was the freedom from in- 
volvement of the tissues under the tongue anteriorly — the position most frequently 
occupied by these cysts; the solid consistency of the tumor mass, although a tense cyst 
might feel similarly; and the failure of the growth to transmit light when attempts 
were made at transillumination. Tliyro-glosscil cyst . — No evidence of persistent sinus 
at the foramen c;ecum (very difficult to examine) or exteriorly anywhere in the 



Tig. i. Cross-Action of drawing (scale) showing the tumor in the position it occupied. 


neck; and the same objections as to ranula. although the situation of the growth was 
not against a thyro-glossal origin. Dermoid cyst could not be ruled out. 

(J) Solid Juniors. — Lipomas, fibromas, endotheliomas and mixed tumors have all 
h-.m described as arising in the tongue itself and although reports of such tumors 
occupying the p Merior sublingual region have not been found in the literature, there 
i-‘ no rea-oti to believe that the growth might not take this direction. A case of 
sarcoma of the tongue “which sprang from the base of the tongue and grew downward 
and : or ward, causing a bulging beneath the chin", was described by Schulten 1 . A 
ungual thvroid was also taken into consideration. Such a growth could occupy the 
exact v :tuatiun of the tumor under di'Ctission. Almost always these goitres are apparent 
m examining the posterior portion of the tongue itself. The lack of thyroid symptoms 
and the fact that the gland could be palpated in the normal position were against such 
a d'.-gt'o'i-. 
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It did not seem possible to make the diagnosis without operation but the patient 
refused any radical procedure, although finally reluctantly consenting to the removal 
of a small bit of the growth under procaine anaesthesia. 

November 30, 1921. — Operation. Exploration and removal of specimen for diag- 
nosis. Under piocaine a transvcise incision one inch long was made over the most 
prominent portion of the swelling in the right neck. This incision was placed low in 
order to avoid the submaxillary gland. The tissue removed appeared solid in con- 
sistency and bluish white in color. The nervousness and apprehension of the patient 



Fig 2. — Lateral view of the tumor. The scale is in inches. 


made a more thorough examination out of the question The specimen on path- 
ological examination was reported to be a flattened out and compressed salivary gland. 

Between November 30, 1921 and October 14, 1922, the growth was subjected to 
seven radium treatments but without noticeable result. He finally consented to opera- 
tive removal of the growth. 

October 14, 1922. — He was taken to the operating room and gas-oxygen anaesthesia 
given. During the course of the administration the patient became very cyanotic and 
stopped breathing. It was necessary to pull forward the tongue and to use artificial 
respiration. Finally just as a skin incision had been made for tracheotomy the patient 
took a breath During this performance the operator had his finger over the base 
of the tongue pulling it forward in order to get a clear air-way and in this way 
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it was possible to palpate a large boggy tumor. It seemed to occupy the whole area 
of the tongue and anterior portion of the pharynx. The tumor felt as though it were 
full of fluid. On account of the difficulty in the anaesthesia the patient was returned 
to the ward, future operation to be decided on after a preliminary tracheotomy. 

November iS. 1922. — Under procaine amesthesia a preliminary tracheotomy was 
done low in the neck- just above the sternal notch. The patient had considerable irrit- 
ation, coughing, and a feeling of suffocation when the tube was introduced, but after 5 or 
10 minutes he calmed down and stood the operation well. He returned to the ward in good 
condition. The tube was tolerated well and the patient breathed very comfortably. 

November 21, 1922. — The second stage of the operation was undertaken. After 
a very difficult beginning, the patient was finally anajsthetized through the tracheotomy 



tube, it being necessary to pack the naso-pharynx and also to introduce a mouth gag in 
order to prevent some breathing by the natural air-wav. Operation was started with 
a transverse incision mid-way between the point of the mandible and the hyoid bone ex- 
tending from the .sternocleidomastoid anterior border to a similar position on the 
opposite side. '1 lie platysma was divided, the anterior belly of the digastric across 
its mid-portion, the myloin oid and tile geniohyoid and a portion of the gcniohyoglossus. 
At the bottom of the incision, the anterior surface of the tumor, light pinkish in color 
came into view. A thin areolar tissue about the growth was divided and the mass 
separated from the surrounding tissue by gentle finger dissection. It occupied a 
position which pushed the posterior part of the tongue up against the hard palate. It 
al-o extended backward so that in getting around it, it was possible to feel the anterior 
Ni'dcr of the vertebra; (big. 1.) The growth was worked free all around and 
delivered intact with considerable difficulty through the small incision below the chin. 
There was very little bleeding. It was not necessary to tie off either the lingual or 
facial vessel-, and the hypoglossal nerves on each side were retracted from the field 
of operation. A large dead space left by the removal of the growth was drained with 
two I (.arose dtaiiis and suture was made with fine plain catgut approximating the 
divided muscles ns accurately as possible. The skin incision was closed with silk. 
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During the operation the upper pole of the left thyroid gland came into view and 
appeared to be normal. The patient stood the operation well and returned to the ward 
in good condition. The post-operative convalescence was without special incident. 

December 2, 1922. — He was discharged. General condition excellent. Vital signs 
normal. Tracheotomy wound completely healed Operative incision healed except where 
the drains were inserted. There had been no infection. No paralyses. Breathing 
improved and it was decidedly easier to swallow. 

February xi, 1923. — Patient wrote a letter today saying he had gained thirty pounds 
since discharge from the hospital and was feeling fine. 

Pathological Examination . — Grossly the tumor was a light purplish pink in color 
with occasional yellowish patches. It was slightly nodular, firm and surrounded by 
a thin veil of reddish areolar 
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tissue. It measured 7.5 cm. 
by 7.0 cm. by 5.0 cm. in diame- 
ter (Fig. 2) and weighed 170 
grams. It was cut open in its 
long axis, revealing a cystic 
area in the centre. This area 
measured 5.0 cm. by 4.0 cm. 
by 3.0 cm. in diameter. The 
walls of the cystic cavity were 
covered for the most part by 
a thin blood clot, reddish 
brown in color. There was 
also a considerable amount of 
yellow serous fluid. The mass 
of the tumor around 
was composed of 
tissue arranged 
clumps of interlacin 
appearance (Fig. 3). 

Microscopic examination 
showed a practically uniform 
picture throughout the five 
blocks examined. The sec- 
tions consisted of elongated, 
faintly blue-staining nuclei 
interspersed with a large amount of pink fibrillar substance. There were occasional 
large endothelial-lined blood spaces. No true cyst wall was made out (Fig. 4). Special 
stains were made for muscle and nerve but no such fibrils could be demonstrated. The 
sections were examined by several prominent pathologists who all agreed on the diagnosis 
of fibroma. 
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Fig. 4. — Drawing of microscopic section. The fibroblasts and 
fibrous intracellular tissue is well brought out. In the upper left 
hand corner is a large vascular space. 


It is interesting to speculate on the origin of such a growth. Owing 
to the fact that the aberrant thyroid is often seen in such a situation, it is 
possible that this tumor had its origin in the fibrous tissue remains of the 
thyroglossal migration tract. There are, however, so many other layers of 
connective tissue from which the tumor could have grown that no definite 
conclusion can be reached. The cystic area in the tumor may well have been 
a radium effect. There was no cyst wall so that we must assume that the 
broken down tissue was the result of neci'osis caused either by the radiation 
or a failing blood supply. The position of the area in the tumor corresponded 
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exactly to the point where the maximum cross-fire radiation effect would 
occur; and it is also to be noted that the areas which would receive least 
raying on account of their position under the mandible and tongue, showed 
the most solid portions of the tumor. 

Summary . — A chronic swelling involving the posterior sublingual region 
in a middle-aged man, was treated for about one year by radiotherapy with- 
out apparent effect. The growth was then removed through a submental 
incision and microscopic examination showed it to be a fibroma. No similar 
ca>e has been found in the literature. 
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ACUTE PANCREATITIS* 

By Carl Eggers, M.D. 
of New Yoiik, N. Y\ 

Affections of the pancreas due to trauma, either external on the abdom- 
inal wall, or internal, produced at operation, are not to be considered here, 
neither are the acute affections occurring in the course of a general pysemic 
infection. The condition I am concerned with is the acute affection of 
the pancreas, appearing suddenly and incapacitating the patient in a short 
time, frequently leading to death. Text-books in general make a distinc- 
tion between acute hemorrhagic pancreatitis, apoplexy of the gland, suppur- 
ative pancreatitis, and necrosis of the gland. Clinical observation however 
seems to point to the conclusion that these different varieties are really the 
same condition in various stages of development, or presenting different 
degrees of severity. 

Owing to the many contributions to this subject, both by clinicians and by 
laboratory workers, the disease has become fairly well known. We may 
safely say that we know acute pancreatitis clinically, we know the associated 
conditions, but we do not definitely know its etiology. There are two view- 
points regarding the cause of the disease: 

1. That it is due to the entrance, of bile or duodenal contents into the 
pancreatic duct and that the symptoms are due to infection or to 
ferment action. 

2. That it is an infection carried to the pancreas by means of the lymphatics. 

Speaking of acute pancreatitis, of duct-borne infection, or of infection 

carried by the lymphatics all presuppose that we are dealing with a bacterial 
invasion. A study of the literature, however, and my personal observations 
lead me to doubt that this assumption is correct. For this reason I desire 
to present the histories of six rather carefully observed patients, which seem 
to support the theory that infection as such has nothing or little to do with 
acute pancreatitis, but that it is due to the action of liberated pancreatic fer- 
ments on the surrounding tissue. 

Case I. — F. H. A man thirty-nine years old, admitted to the Lenox Hill Hospital, 
forty-six hours after the onset of an acute abdominal condition. Two days previously 
he Had enjoyed a good dinner and was feeling fine when he was suddenly seized with 
severe colicky pains in the epigastrium, accompanied by vomiting. His physician made 
a diagnosis of cholelithiasis and administered morphin which temporarily relieved the 
pain but did not control the vomiting. His condition grew worse, he went into collapse, 
and a diagnosis of perforation of the gall-bladder was made and the patient sent to 
the hospital. On admission he was found to be gasping for air. His skin was blue 
and cold and covered with perspiration. The pupils were dilated to maximum. There 
was constant vomiting of yellowish non-odorous fluid. His pulse was not perceptible 

* Read before the Surgical Section of the New York Academy of Medicine, 
October 5, 1923. 
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and enjoyed it. A hypodermic of morphin brought temporary relief, and then the 
pain returned. The next morning she began to vomit and continued at short intervals 
all day, when it stopped after a morphin injection. Since that time she had not been 
free from pain but vomiting had not recurred. The patient gave a history of 
recurring attacks of pain in the upper abdomen since her last child was born one and 
a half years ago. 

On admission her temperature was 99.8, pulse 98, respiration 22. She was a 
very obese woman which made examination difficult. She was slightly jaundiced, 
hut did not look very sick. She still complained of severe pain in the epigastrium, 
to the right and particularly to the left of the median line. The abdomen was somewhat 
distended. There was no rigidity' and no free fluid could be made out. There was 
marked tenderness over the entire upper abdomen, most marked over the gall-bladder 
region. A blood-count was not done. The urine contained a faint trace of albumen, 
but was otherwise negative. She impressed as a typical gall-bladder case and was 
operated on with that diagnosis. 

A right rectus incision was made. A large amount of clear yellow fluid was 
present. As soon as the gall-bladder region was exposed fat necroses were noted 
in the fat surrounding it, as well as in the omentum and the gastro-hepatic omentum. 
They were scattered all over, but were most numerous about the pylorus and in the 
tissue overlying the pancreas. The gall-bladder was about normal size, did not look 
acutely inflamed but was tense and thick-walled. Bile could be pressed out. Stones 
were not felt. The duodenum was mobilized for exploration of the bile duct. No 
stones felt and no distention noted, although its lower end was surrounded by hard 
nodular pancreatic tissue. Attention now directed to the pancreas which was en- 
larged and hard. It was approached through the gastro-colic omentum. No gangrene 
or areas of softening noted. Three gauze tampons were inserted to the prepancreatic 
area and the abdomen was then partly closed. 

On the second night the temperature went to 102.4, but by the fifth day it reached 
normal. The post-operative course was without incident. The drains were removed 
on the tenth day. There was at first profuse serous secretion containing small 
shreds of necrotic tissue. The secretion had no irritative action on the skin. Except 
for the presence of albumen for a few days after operation the urine remained normal. 
She was discharged healed on the thirty-fifth day. Since that time the patient has 
remained well except that she is troubled with hyperacidity. She is pregnant at 
present about four months, but this apparently has not produced any abnormal symptoms. 

Case IV. — Mrs. L. C., thirty-eight years old, admitted September 13, 1921. Sudden 
onset day before with excruciating pain in the upper abdomen. It bad been continuous 
ever since and so severe that she had been unable to rest. Shortly after onset she 
began to vomit, and this also had continued steadily. Her bowels had moved, and 
there were no urinary symptoms. 

One year ago she had a similar attack, but not so severe. It responded to medical 
treatment. Since then she has had several minor attacks. She thinks they came on 
following an abortion. She has never been seriously ill. Her first child was delivered 
by Crcsarean section ten years ago. After that she had three children born normally, 
but the fifth was again delivered by Ciesarean. 

On admission she was in extreme pain, tossing about in bed. Her skin and sclera 
had a yellow tinge, tier tongue was coated and the throat congested. She vomited 
frequently, just clear fluid, and belched considerably. The pain was situated in the 
epigastrium, spreading to both sides with equal intensity. The abdomen was not 
distended. There was no hernia through the scar. No peristalsis was noted. Palpation 
revealed slight rigidity over the entire upper abdomen, with very marked tenderness, 
somewhat more acute on the left side, but passing around both sides to the back. The 
temperature was normal, the pulse 70. 

On the basis of the sudden onset with continuous severe epigastric pain, almost 
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constant vomiting, slight rigidity with very marked tenderness of the upper abdomen 
and the absence of inflammatory signs, a diagnosis of acute pancreatitis was made. 
Operation was advised but refused, and because the symptoms were not grave, we did 
not urge, especially as we were interested to know whether spontaneous cure 
would result. 

On the following day the pain was somewhat less, most intense in the left upper 
abdomen. The jaundice had deepened somewhat, bile was present in the urine and the 
bile color index of the blood was 7 as compared with 2-4 normal. The pulse was 60, 
temperature 99.8, white blood-cells 16,800, polymorphonuclears 94 per cent. Tenderness 
and slight rigidity were unchanged and had extended to the lower abdomen. 
Vomiting continued. A duodenal tube was introduced but promptly vomited. On Sep- 
tember 15, the fourth day after her disease began, the temperature gradually rose to 
102.2, pulse 106, respiration 24. Pain became more severe. Slight rigidity and very 
marked tenderness, especially to the left of the median line, persisted. The white blood- 
cells were 16,400, polymorphonuclears 92 per cent. The diagnosis of acute pancreatitis 
was maintained, operation was urged and was accepted. 

A median epigastric incision was made. A large amount of hemorrhagic fluid was 
found. Fat necroses were scattered over the abdomen ; they were most numerous in the 
transverse mesocolon, about the duodenum and over the pancreas. An incision was made 
in the transverse mesocolon and the pancreas exposed. It was large and hard and sur- 
rounded by fat necroses and gangrenous looking tissue, a portion of which was removed 
for microscopical study. The entire head of the pancreas seemed involved. Considerable 
bleeding was encountered, due to the sloughing nature of the tissue and there was much 
difficulty in controlling it. The peri-pancreatic tissue was bluntly entered in several places 
and three gauze tampons were then inserted. Cultures were made from the peritoneal 
and retroperitoneal exudate. The gall-bladder was then opened. It was not acutely in- 
flamed, but its walls were thickened. Several stones were removed and cholecvstostomy 
then done. Her convalescence was a stormy one. On the third day she developed an 
unexplained cedma of the face which closed her eyes and lasted several days. The tam- 
pons were removed on the thirteenth day. The discharge was profuse and at times con- 
tained necrotic fragments of tissue and on the fifteenth day also considerable blood. 
It never produced excoriation of the skin. Laboratory findings were: 1. Wassermann 
negative. 2. Examination for pancreatic ferments in the discharge and fneces were neg- 
ative. 3. The urine contained albumen for several days, bile only on the first day, and 
never sugar. 4. Cultures of the peritoneal and retroperitoneal exudate were sterile. 

5. Cultures taken from the gall-bladder secretion on the ninth day contained colon bacilli. 

6. Examination of the necrotic peri-pancreatic tissue removed at operation showed 
necrotic and suppurative fat tissue with hemorrhage. 7. Necrotic tissue discharged 
post-operative showed degenerated tissue composed of indistinct cells, and arranged 
in small groups, suggesting acini, probably necrotic pancreatic tissue. 

Case V. — Mrs. A. C., twenty-five years old, was admitted January 27, 1922, com- 
plaining of pain in the upper abdomen which had started three weeks ago. She had 
had similar attacks at irregular intervals during the last two and a half years, the first 
one coming on a week after her last confinement. Each attack had started in the right 
upper quadrant, had then spread over the entire upper abdomen, and had been accom- 
panied by frequent vomiting. Her present attack was the most severe. It had started 
in the middle of the night with excruciating pain and vomiting which continued uninter- 
ruptedly. She was seen by me in consultation on the third evening after the onset, and 
seemed to be suffering intensely. She was a big adipose woman, rather apathetic, and 
answered questions reluctantly. She looked pale, her eyes were sunken and underlined by 
deep rings. Pulse poor quality, 72. The temperature was subnormal. She seemed 
to be in shock. The abdomen was collapsed and soft all over. No rigidity at all. No 
organs palpable. Over the entire upper abdomen there was marked superficial and 
deep tenderness. 
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Removal to hospital was advised, but was refused by the patient, and she was lost 
sight of until she was admitted almost three weeks later. She stated that in the mean- 
time her pain had gradually shifted from the right upper to the left upper abdomen, 
where it had remained as a steady dull pain, radiating to the back at the same level. 
For the first two weeks she had vomited whenever she took food, but less often during 
the last week. Her sleep had been disturbed by a great deal of pain, and she had lost 
fifteen pounds in weight. There had been no jaundice. Her bowels had been regular, 
and no blood had been noticed in the faeces. The temperature was 98.6, pulse 92, respira- 
tion 20. The physical signs had changed a great deal since the first examination. The 
abdomen was soft and relaxed, there was no superficial tenderness or rigidity. On deep 
pressure there was tenderness across the entire upper abdomen, most marked in the 
epigastrium and to the right of it. Corresponding to this tenderness a mass could be 
palpated which reached from the ensiform to the umbilicus and was nearer the surface 
in the median line than on either side. Its lower border was sharp and corresponded 
in general to the outline of an enlarged liver. It could be followed to the left as far 
as the costal margin. There was no tenderness or swelling in either costo-vertebral 
angle. No free fluid could be made out. 

The patient was operated on the following day. Epigastric incision just to the right 
of the median line. No free fluid. Numerous fat necroses were found scattered through- 
out the omentum and in the fat surrounding the pancreas. The liver was small and soft. 
The gall-bladder showed no adhesions, .its walls were thickened and it was filled with 
small stones. The posterior wall of the stomach was adherent to a large cystic mass 
occupying the region of the pancreas. The lower border of this mass was hard and 
nodular, and was formed of gastrocolic omentum which had been drawn backward in 
order to wall off the mass. It was this rather sharp border which had been mistaken for 
liver edge prior to operation. When lifting up the transverse colon a thickened nodular 
mass could be seen and felt surrounding the exit of the duodenum. Fat necroses were 
found scattered throughout the tissue. 

It seemed then that we were dealing with a pancreatitis which had quieted down and 
which had formed a pseudo cyst retroperitoneally. A cholecystectomy was done first, 
beginning the dissection at the cystic duct. The pancreatic region was now entered by 
bluntly going in between the stomach and the transverse colon. The peritoneum was 
found to be much thickened. A large cavity, situated behind the stomach, was entered, 
and at least a pint of turbid fluid containing flocculi evacuated. A rough mass could be 
felt in the cavity, which after extraction proved to be a slough of the pancreas, perhaps 
about half the gland. A cigarette drain and one rubber tube were inserted into the 
cavity and another cigarette drain to the gall-bladder region, and the wound was then 
closed to the drain. The convalescence was uneventful. On the day after operation the 
temperature rose to 102, but reached normal by the sixth day and remained that way. 
Drainage was profuse for the first few days, at no time, however, excoriating the skin. 
On the ninth day the gall-bladder drainage and all sutures were removed, and on the 
fifteenth day also the drainage tube from the cyst. The patient was discharged com- 
pletely healed after six weeks. 

Laboratory Findings . — Urine negative for sugar all the time. Albumen present after 
operation, then disappeared. Blood count on admission : White blood-cells 9400, poly- 
morphonclears 73, haemoglobin 60 per cent. Wassermann negative. Pancreatic cyst- 
fluid negative for pancreatic ferments. Cultures from the peritoneal fluid, the pancreatic 
cyst fluid and gall-bladder were all negative. 

Pathological Examination . — Inflamed gall-bladder, containing many stones. No 
bacteria in wall. Pancreatic slough so necrotic that structure could not be recognized. 

Case \ I. — Mrs. C. F. was admitted August 27, 1923, complaining of abdominal pain 
and vomiting. It had started two days ago with excruciating pain in the epigastrium 
which within fifteen minutes had spread diffusely throughout the entire abdomen. Soon 
after she developed pain in the back, just below the costal margin. From here the pain 

19 S 



ACUTE PANCREATITIS 


radiated to both shoulders. It came on in frequently recurring spasms, did not seem 
to radiate from the epigastrium to the back, but in each area increased in severity 
simultaneously. Soon after the onset of pain she began to vomit at frequent intervals, 
and the night before admission she had vomited every fifteen minutes. The vomitus was 
greenish-yellow fluid without disagreeable odor. The bowels had moved and the stools 
had been normal. 

The patient stated she had a similar attack two years ago, which lasted about two 
hours and was less severe, though accompanied by chills, fever, backache and vomiting. 
She had also had a slight attack nine years ago following a dilatation and curettage. 
Aside from the above attacks she had always been well. Her menstruation was normal 
The clinical picture was that of a patient in acute distress. She was unable to keep still, 
was tossing in bed, moaning with pain, and vomiting every little while. She begged that 
something be done to relieve her. The abdomen was slightly distended. There was no 
rigidity, and no free fluid could be made out. There was very marked tenderness, even 
on light pressure, over the entire upper abdomen, and extending downward on the right 
side, but most marked in the epigastrium. No organs could be made out. There was 
no icterus. Vaginal examination elicited much tenderness, but there was nothing abnormal 
to be made out. Her temperature was 99.4, pulse 96. The urine showed a heavy trace 
of albumen. No sugar. Blood examination showed white blood-cells 18,800, polymorpho- 
nuclears 88 per cent. A diagnosis of acute pancreatitis was made and operation was 
performed within a few hours after admission. A four-inch incision was made through 
the upper right rectus. Only a little fluid and scattered fat necroses were seen at first. 
The abdomen below the tranverse mesocolon was free from fluid and showed no other 
involvement. It was therefore protected with pads, and attention directed to the upper 
abdomen. A hemorrhagic exudate surrounded the liver and stomach, and infiltrated these 
organs. There was also a large amount of bloody fluid behind the peritoneum, surrounding 
the pancreas and duodenum, extending downward on the right side behind the peritoneum 
of the ascending colon. There was extensive necrosis of the tissue surrounding the 
pancreas. The tranverse mesocolon had been drawn backward and was adherent over this 
necrotic mass. The walls of the stomach were red and injected and intensely cedematous. 
The gall-bladder was normal in appearance, thin-walled, but filled with small stones. 
There were no adhesions. It was quickly removed, and the tissue overlying the pancreas 
was then bluntly entered, evacuating considerable sanguineous exudate. Three gauze 
tampons were placed into the peri-pancreatic tissue and a cigarette drain to the gall- 
bladder stump. Abdomen then closed in layers. At the end of the operation the patient 
was in considerable shock, she was cyanotic and the pulse was hardly perceptible. Under 
appropriate treatment she improved somewhat, but died about ten hours after operation, 
giving the clinical picture of a severe case of pancreatitis which has not been operated 
on. The impression we had was that operation had been carried out too late. 

Etiology of Acute Pancreatitis . — About 300 years ago the pancreas was 
still considered to be simply a pad for the support of the stomach and the 
protection of the large vessels. In 1642, Wirsung succeeded in finding the 
excretory duct and since then this organ has been known to be a gland, but 
it was not until the middle of the last century that Claude Bernard emphasized 
the importance of the pancreatic juice in the digestive process. The first 
reliable reports concerning diseases of the gland date back to this period, but 
only during the last twenty or thirty years has the field of pancreatic diseases 
been opened to the surgeon. 

Acute pancreatitis is one of the diseases that has become generally 
known more recently. For our first knowledge concerning fat necrosis 
we are indebted to Balser, who in 1879 wrote his famous article on ‘ Fat 
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Xccrosis. a disease of man often ending fatally”. However, he did not 
rccogni/e the intimate relation between this condition and pancreatic dis- 
turbance. but considered it an idiopathic disease. He performed many 
autopsies to study the condition and frequently found these little opaque 
yellowish-white spots in the region of the pancreas in people who had died of 
a variety of diseases. He called attention to the fact that nearly all patients 
in whom fat necrosis was found were over forty years of age and were 
usually well developed, rather adipose subjects. He also looked for this 
condition in animals, especially those rich in fat, and frequently found fat 
necrosis in the pancreas and its vicinity in Hungarian pigs without any dis- 
turbance of their general well being. In animals poor in fat and in German 
pigs he rarely found it. Williams made similar observations in two hun- 
dred American pigs examined. After Balser’s reports considerable atten- 
tion was paid to this subject, but whether fat necrosis or pancreatic disease 
was the primary affection remained in dispute for a long time. Fitz 
deserves the credit for first emphasizing the primary affection of the pancreas. 
As a result of his studies and a review of the literature he expressed the 
conviction that fat necrosis is always secondary to disease of the pancreas. 
In the course of time various theories concerning the nature of the disease 
were advanced. The infectious theory was the most popular and still has 
many adherents. Heava believed the disease depended on the entrance of 
hydrochloric acid into the excretory duct. Rolleston on the other hand 
believed it to he a tropho-neurosis. As a result of extensive animal 
experiments the theory that the disease is due to the activity of ferments prob- 
ably has the largest number of adherents to-day. 

Several of the symptoms, and also the course of the disease, seems to 
] joint to infection as the cause. Microorganisms have been found by several 
authors in the pancreatic tissue itself, as well as in venous thrombi in the 
gland and in its surroundings. They have also been found in the peritoneal 
exudate and in the vicinity of the fat necroses. But as bacteria are often 
found in dead bodies, several authors have tried to isolate them during life, 
and they have tried to induce fat necrosis by means of the injection of 
bacteria. In several instances, they succeeded in producing typical fat 
necrosis by the injection of bacteria into the pancreas directly, or into 
its excretory duct. The most prominent present advocates of the infectious 
theory, are Deaver and Pfeiffer who have contributed extensively to this 
subject. They have found clinically that infection may spread to the pan- 
creas by way of the lymphatics from an inflamed gall-bladder, a gastric or 
duodenal ideer, or chronic appendicitis, and they have shown experimentally 
the possibility of such extension. Barber has also in a recent article expressed 
the belief that infection is carried from a cholecystitis through the portal 
vein to the liver and that it then descends through the lymphatics to the 
lymph-nodes and the pancreas, producing milder forms of pancreatic lym- 
phangitis. But in spite of these findings the infectious theory does not 
'eeni to explain the condition. Xo acute inflammation has been demon- 
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strated in the fat necroses, and bacteria have been but rarely found in the 
necrotic foci or their vicinity. Truhart does not believe in this theory 
and states in his monograph that the pancreas of men is not susceptible to 
bacterial invasion, and that the excretory duct but rarely allows bacteria 
to enter. Archibald and Gibbon also do not believe in the lymphatic origin, 
and in commenting on Deaver’s work dismiss it by saying that it is still 
under discussion, and in any event is hardly susceptible of absolute demon- 
stration. it lacks as yet experimental proof, depends upon purely clinical 
inferences, and goes on the whole contrary to the rules of pathology. 

Our principal knowledge concerning this acute affection has been gained 
by animal experiments, because in man it often runs such a short and stormy 
course that long observation is impossible, and in addition to that the 
situation of the gland precludes easy access. We have tried in a few cases 
to learn something by means of the duodenal tube, but the incessant vomiting 
made it impossible to keep the tube down. In order to carry out successful 
animal experiments it is necessary to produce conditions which may appear 
spontaneously in the human body. Many authors have taken this into 
consideration and they have proved in this way that fat necrosis may be 
produced by local disease of the pancreas such as artificial inflammation, 
stagnation of its secretion, flow of pancreatic juice into the retroperitonel 
fat, etc. 

Langerhans made a suspension of fresh pancreas in distilled water, 
injected it into fatty tissue and produced fat necrosis. He first called atten- 
tion to the fact that their development depended on the splitting of the fat 
into its component parts, glycerine and fatty acids. Hildebrandt produced 
fat necrosis in animals by means of steapsin, and hemorrhages by means 
of trypsin. They were brought about by simple stasis of the secretion or 
of the return flow of blood, or by laceration of the pancreas. These experi- 
ments were later repeated by Williams, who tied off a part of the pancreas 
and lacerated it and produced fat necrosis in cats. We also have had occas- 
ion to repeatedly note extensive fat necrosis in dogs which died suddenly 
after operations on the duodenum. They were probably the result of lac- 
erations of the pancreas with entrance of the juice into the retro-peri- 
toneal tissue. 

Of greatest importance for the theory of ferment action was finally the 
demonstration of fat splitting ferments in the necrotic foci, by Flexner. 
He proved that pancreatic juice may flow into the peritoneal cavity with- 
out producing inflammation, and further that sterile pancreas or pancreatic 
juice may produce fat necroses. As the result of his experiments he came 
to the conclusion that infection as such played no role at all, or only a minor 
one. The final result of his work led him to state that fat splitting ferments 
can be demonstrated in fat necrosis at certain times, especially in the early 
stages, and that later they may disappear entirely. Though it is not possible 
to state positively that steapsin is the direct cause of fat necroses, it most 
probably is, because it can always be found in them and it is not present 
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in normal fat. The permeation of pancreatic juice into the peri- and para- 
pancreatic tissue is the cause of fat necrosis, and this permeation is made 
possible by laceration of the pancreas or circulatory disturbances. 

Hess showed that the injection of a few c.c. of sterile olive oil into 
the duct of Wirsung would produce necrosis of the pancreas and surround- 
ing fat. The animals died under similar circumstances as human beings, 
and the autopsy findings were identical. Injection of glycerine did not 
produce these results. From these findings the following conclusion was 
drawn : Contact of fat and pancreatic juice in the duct splits up the fat and 
produces soap. This soluble soap passes from the duct into the pancreatic 
tissue, destroys it and opens the way for pancreatic juice into the surrounding 
fat. The latter is split and necrosis develops and forms the nucleus for a 
spreading necrotic process. These experiments are more successful at the 
height of digestion because at that time the gland is filled with juice. 

Similar conditions may play a role in the human body, because at the 
height of digestion the duodenum contains much fatty material, and the 
pancreas much juice. Compression of the duodenum may be brought about 
by a full stomach or by muscular action, and some of its contents may enter 
the common bile duct and the duct of Wirsung. Such an occurrence is more 
easily conceivable in the presence of a dilated papilla, which may have been 
injured by the passage of a gall-stone. In this connection it is interesting 
to note that the onset of the symptoms of acute pancreatitis in many patients 
is definitely given at the height of digestion, a few hours after a heavy meal, 
But even without injury to the papilla one must admit that relaxation of the 
sphincter may at times allow the entrance of duodenal contents. We do know 
that sphincters guarding other viscera under certain circumstances allow 
regurgitation, as for instance the pylorus, the ureters, the ileocsecal valve, 
etc. It is also commonly assumed that inflammation may spread from the 
duodenum to the bile ducts and produce catarrhal jaundice. 

Other experiments consisted in ligating the excretory duct of the pan- 
creas in dogs at the height of digestion. As a result of the tension pro- 
duced in the ducts they ruptured and allowed extravasation of pancreatic 
juice into the surrounding tissue, producing typical necrosis. The same 
technic employed in starving animals did not produce necrosis, the secre- 
tion of an active juice was inhibited, and fibrosis of the gland initiated. In 
a human being such stagnation of juice may develop as the result of spasm 
of the papilla or by the incarceration of a gall-stone in that part of the com- 
mon duct where it passes through the pancreas and where it is able to com- 
press the duct of Wirsung. Several such cases have been reported. 

The injection of bile into the excretory duct likewise produces necrosis 
of the pancreas and fat, probably the result of the activation of steapsin 
bv the bile, and owing to the combination of pancreatic juice with the fatty 
substances contained in bile. That this mode of development is possible 
in man due to the incarceration of a gall-stone at the papilla has been proven 
chiefly by Opie and Korte. 
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As the result of experiments and clinical observation Archibald and 
Gibbon have come to the conclusion that in cases of acute pancreatitis bile 
most likely flows into the pancreas, and they believe that three conditions 
must be present to make this possible, (l) There most likely is a change 
in the composition of the bile, increasing the proportion of bile salts. 
(2) There must be undue resistance, perhaps amounting to spasm of the 
common duct sphincter. (3) There must be an abnormal rise of pressure 
in the biliary system behind, either in the gall-bladder or in the common duct. 

Mann and Giordano have undertaken the most recent and very extensive 
research into the problem of the causes of pancreatitis. Unfortunately only 
a part of their results are so far available. Their first publication deals with 
the bile factor in the production of the disease. They have studied this sub- 
ject experimentally, and on the basis of anatomical findings in man, especially 
the relation of the bile duct to the pancreatic duct. After the most pains- 
taking observations they have come to the conclusion that although reflux 
of bile into the pancreatic duct may occasionally take place, this cannot be 
considered the cause of acute pancreatitis. 

Bearing in mind all the experimental data submitted so far, as well as 
the reports of careful clinicians, and in that light review our own six cases 
regarding their etiology, it would seem. 

1. That infection by means of lymphatic extension played no role in 
any of the cases. Had there been an infection in any other organ leading 
to such an acute condition in the pancreas there should have been symptoms 
of such an infection. But that was not the case. All patients were stricken 
suddenly, while apparently in excellent health, and the symptoms were at 
once referred to the epigastrium or at least to the upper abdomen. In none 
of the patients was there early temperature or rise in pulse. The blood- 
count was high, but that may be so in conditions not strictly inflammatory 
in character. In addition to this no acute inflammatory signs were observed 
in any organ at the time of operation, and the cultures taken from the peri- 
toneum and the retroperitonal tissue as well as from the gall-bladder, were 
all negative. The tissues from Case I, which came to autopsy, showed no 
acute inflammation except in the fatty tissue surrounding necrotic areas, 
where it formed a protective barrier. 

2. That regurgitation of duodenal contents may have played a role. 
Such regurgitation is theoretically possible, unfortunately it can neither 
be proved nor disproved. In three patients the onset of acute symptoms 
occurred at the height of digestion, a few hours after a heavy meal, when 
conditions for regurgitation and for the development of pancreatitis 
were favorable. 

3. That the gall-bladder and bile probably in some way were connected 
with the development of acute pancreatitis. In five patients gall-stones were 
found and in the sixth a diseased thickened gall-bladder. Just what the 
relationship was, whether bile actually entered the pancreatic duct, or whether 
a gall-stone or spasm of the sphincter temporarily obstructed it and caused 

203 



CARL EGGERS 


increased pressure, with subsequent rupture of the pancreatic duct, is 
impossible to state positively. It does appear though that something took 
place to affect the entire gland at once, for the onset in all cases was acute 
and verv severe. The fact that in two patients jaundice was noted, also 
speaks for the close association of the two conditions. In Case III, the 
diagnosis of cholecystitis rested partly on the fact that she was jaundiced, 
and in Case IV, in addition to the icteric tinge of the skin, bile was found 
in the urine, and the bile color index of the blood was considerably 
increased. Granted that bile may enter the pancreatic duct under certain 
conditions, and this is admitted even by Mann and Giordano, the next ques- 
tion is whether normal bile is aide to produce acute pancreatitis. The two 
last named authors practically deny this while Archibald and others have 
experimental proof that it is possible. This question however, is of not so 
much importance clinically, because in the patients in whom gall-bladder 
disease and acute pancreatitis have been found associated the bile has not 
been normal. It may have been sterile, but its chemistry had been altered. 
Archibald states that in infected bile it is pretty certainly not the bacteria 
acting in their infecting capacity that cause the pancreatic lession, but 
rather the chemical change in the bile produced by the action of bacterial 
growth. This is the conclusion I have also reached as the result of obser- 
vations in my patients. 

That in Case I, the destructive process started in the pancreatic duct is 
evident from the nature of the lesion found at autopsy. In the other 
cases no doubt a similar progression took place, leading to complete recovery 
of the tissue in two patients and necrosis of the tail portion in two others. 
Only a process acting through the duct or the circulation can affect an entire 
gland so suddenly and so severely. None of the patients had any inflam- 
matory symptoms preceding the acute onset, and even after the onset some 
time elapsed before temperature and increased pulse developed. This 
increase is probably the reaction to a chemical irritant, and not the result of 
a primary inflammation. Cultures taken during the acute stage from the 
peritoneal fluid, the retroperitoneal exudate and the gall-bladder showed 
no organisms. In each case the gall-bladder showed chronic inflammation, 
but no acute signs. 

Any other factors sometimes named in the etiology, such as pregnancy, 
alcoholism, obesity, etc., are probably simply contributing factors, in that 
they bring about conditions favorable for the development of chemically 
altered bile or for spasm of the sphincter and congestion of the liver. It 
is well known for instance that during pregnancy, women have a high 
cholesterimemia and that gall-stones are apt to form. It is then the pres- 
ence of the gall-stones and the induced chronic cholecystitis, which is directly 
responsible for producing pancreatitis, and not the pregnancy. In Cases 
III and V, symptoms dated back to their last pregnancy and in Case 
IV. to an abortion. In alcoholism it is probably the hyperacidity and con- 
gestion of organs which bring about conditions favorable for spasm of the 
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sphincter, and at the same time congestion of the liver, which may raise 
the pressure in the biliary system to such a degree that bile passes over into 
the pancreatic duct. Mann and Giordano state that in only a small per- 
centage of human beings is it anatomically possible for bile to pass over into 
the pancreatic duct. Granted this is so, one may answer that by saying 
acute pancreatitis is a rare disease as compared with gall-bladder disease, 
and that it is only in that small percentage of patients in whom the neces- 
sary anatomic, physiologic and pathologic factors are present, that acute pan- 
creatitis develops. 

Symptoms and Physical Signs — Pain is by far the most important and 
persistent symptom. It is at once severe and overwhelms the patient with 
the suddenness of its onset. It is colicky in character, is situated in the upper 
abdomen, in most patients in the epigastrium, in others more to the right or 
left. It frequently radiates to the back and shoulders. One patient des- 
cribed a feeling as of a girdle pain, constricting her entire upper abdomen. 
The pain is of such severity that patients are unable to rest, they moan and 
toss about and beg for relief. Sometimes pressure eases the acuteness, at 
other times morphin, but as soon as that wears off, the pain returns. It 
may come somewhat intermittently (Case IV), as it does in intestinal 
obstruction, but usually it is steady and never lets up. 

Vomiting is the next most important symptom, and in the more severe 
cases recurs every few minutes. It is distressing to see such a patient in pain 
retch and strain trying to bring up a small amount of fluid. Vomiting may 
continue very frequently for a day or more and then stop, or it may continue 
until operation or death. In one of the patients it lasted for two weeks. 
The vomitus is usually yellow in color, has no abnormal odor and no other 
unusual characteristics. After vomiting ceases, hiccough and retching may 
continue as evidence of irritation in the upper abdomen. 

Collapse symptoms are frequently present, they are more or less severe 
depending on the intensity of the attack. They were observed in three 
of my patients, and indicate severe disturbance as evidenced by the fact 
that two of them died. In the very severe cases with hemorrhage or 
extensive necrosis cyanosis may be present and death may occur within a 
few hours or days. 

The physical signs depend on the stage during which a patient is seen 
and on the severity of the attack. Most patients now come under obser- 
vation in the first few days and during this period the signs point to some 
acute lesion in the upper abdomen. What has struck me as most interesting 
is the lack of physical signs as compared with the severity of the symptoms. 
This has been true in two of my patients to such a degree that the house 
staff ventured to suggest that they were simply neurotic. At the time they 
came under observation four of my patients had no rise in temperature 
and the pulse rate was not increased. The abdomen was only slightly 
distended and there was slight rigidity or none at all. The most marked 
sign was exquisite tenderness over the entire upper abdomen, perhaps 
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most marked just above the umbilicus and to the left of the median 
line. Such exquisite tenderness with only slight rigidity or none at all, 
and the lack of other signs has seemed to me to be additional evidence that 
we were not dealing with an inflammation due to infection, but rather with 
a chemical irritation of the peritoneum. Other aseptic peritoneal exudates, 
blood from an ectopic for instance, will give similar findings. 

The blood-count in the patients in whom it was done during the early 
stage, showed leucocytosis with an increase in the polymorphonuclear count. 
Icterus was present in two patients early in the disease, and was therefore 
probably not due to pressure of the enlarged pancreas on the common bile 
duct, but rather to the same underlying condition which was responsible 
for the pancreatitis, namely temporary obstruction at the papilla, either 
in the form of a stone or spasm. 

The diagnosis, though often doubtful, is made with increasing frequency, 
as judged by the more recent literature. In my series we were fortunate 
enough to make it with reasonable certainty in Cases I, IV, V, and VI, while 
in Case II, it rested between perforated gastric ulcer and pancreatitis and in 
Case III, we did not consider it at all, but made a diagnosis of cholecystitis. 
In this last case I believe the diagnosis could have been made, had we paid 
more attention to the left-sided pain and tenderness. The history is impor- 
tant. because most patients have had previous attacks of upper abdominal 
pain, which may have been mild attacks of pancreatitis or were caused by 
the existing cholecystitis or cholelithiasis. All my patients gave a history of 
previous attacks, and while some stated they had been different than the one 
for which they were admitted, others were under the impression that they 
were the same type but milder in character. We do know that the cases 
operated upon vary a great deal in regard to severity of symptoms and 
extent of lesion and it is therefore not difficult to believe that some attacks 
may be so mild that they subside without coming to operation. I have been 
interested in this question for some time and have made it a point to look 
for fat necrosis when operating upon the gall-bladder or stomach, but so far 
I have encountered only one patient, a man with a penetrating duodenal 
ulcer, who showed fat necroses without having symptoms referable to 
them or to pancreatic disease. Several years have elapsed since that oper- 
ation and the patient has remained well. In one of my patients, Case IV, 
after making a positive diagnosis of acute pancreatitis, I was willing to 
test the question whether spontaneous cure was possible, but the symptoms 
steadily grew worse and operation became imperative. Acute pancreatitis 
is most often mistaken for cholecystitis, for peritonitis from a perforated 
viscus, or for acute intestinal obstruction, and it will not always be possible 
to differentiate between them. Bearing in mind however, particularly the 
difference between the intensity of the symptoms, and the slight distention 
of the abdomen, slight or no rigidity and the absence of obstipation, should 
at least make one think of acute pancreatitis, especially when the patient 
has l>een apparently healthy, is obese, and the attack has come on soon after 
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a heavy meal. Laboratory examinations are of little value. The vomitus 
and the faeces show nothing characteristic, and the blood examination will 
at most indicate that an acute condition exists. The urine may show a 
small amount of sugar, the presence of which may make us think in the 
right direction. 

Treatment . — The general opinion among surgeons today is that the 
disease is a surgical condition, no matter during which stage it comes 
under observation. A study of the literature, and especially an excellent 
article by Korte show conclusively that operation during the early stage 
offers the best chance. In order to determine what we want to accomplish 
by an operation we must know what are the most likely causes leading to 
a fatal outcome. There are various opinions on this subject and it is pos- 
sible that several causes work together. Some authors attribute death to 
shock or hemorrhage, others believe it is due to the sudden throwing out 
of function of an important gland. The most popular theory is that it is 
due to poisoning of the body by decomposition products of the pancreas 
or a toxaemia produced by fat necrosis. That the exudate in the peritoneum 
and retroperitoneal tissue is toxic, and is chiefly responsible for the general 
symptoms is demonstrated by many cases in which nothing was done but 
to sponge out this exudate, and recovery followed. To accomplish this is 
therefore one of the objects of the operation. It is also believed that the 
tension in the pancreas and peri-pancreatic tissue is partly responsible for 
necrosis of the gland. Relief of this tension during the early stage of the 
disease may therefore inhibit or limit the amount of necrosis. Such relief 
of tension can be brought about by splitting the fat overlying the pancreas 
or even entering the pancreatic tissue if areas of softening are present. 
Hemorrhage may be controlled or at least the hemorrhagic exudate may be 
drained instead of allowing it to spread into the retroperitoneal tissue, for 
it is probably the pressure on, or the penetration of the sympathetic ganglia 
by the exudate, which produces shock. It is seen therefore that an early 
operation is able to counteract almost any of the possible causes of death. 

The best approach is through the median or right rectus incision. Large 
sponges are at once inserted to absorb exudate and prevent spreading it 
into the lower abdomen which is usually not involved. The exudate is then 
sucked or sponged out and the upper abdomen explored. I have approached 
the pancreas in my cases through the gastro-colic omentum, it gives good 
access and allows of good subsequent drainage. If the pancreas does not 
look or feel badly diseased, one may be content to insert gauze tampons into 
the retroperitoneal space for drainage. Usually however it is well to split 
the fat overlying it, bluntly and then insert the gauze tampons directly to 
the pancreas. The steps so far carried out have removed the free exudate, 
have relieved the tension in the gland and by draining the retroperitoneal 
tissue have produced favorable condition for carrying the toxic exudate 
outward, instead of allowing it to spread further into the tissue. One may 
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end the operation here, or devote some attention to the associated conditions. 
All of niv cases had gall-bladder involvement. The question arises what to 
do with these associated lesions. My belief is, that if access is good and the 
patient’s condition warrants it, one should remove the gall-bladder at once. 
The reverse being the case, it is better to postpone the gall-bladder surgery 
to another date. What I actually did do in the five patients on whom I 
operated was to leave the gall-bladder alone in two cases, both recovered, 
but one subsequently had to be operated on. In one jDatient I removed 
the stones and drained the gall-bladder, sbe also recovered. In the other 
two patients I removed the gall-bladder, one recovered and one died. 
However, death was not due to this, but to the fact that the patient had a 
most extensive hemorrhagic type of pancreatitis of which she died a few 
hours after operation. 

Prognosis. — The prognosis depends on the amount of damage done, 
the intensity of the toxaemia, and the time at which operation is performed. 

There is ample evidence that patients may recover from the acute 
attack without operation and develop one of the late sequelae, such as 
pseudocyst, abscess, or necrosis. The treatment of all these conditions is 
surgical. I believe that if the entire pancreas is at once extensively involved 
as my Case I was, there is very little hope for the patient, unless drainage 
and relief of tension are instituted very early. If only a portion of the gland 
is involved, the prognosis is better, especially if the tail instead of the head 
is involved. In my two patients who discharged a necrotic slough about 
three weeks after the onset of the acute disease, it was the tail-end of the 
gland, which was discharged. 

Once operated on for pancreatitis, are the patients likely to develop 
another attack? Theoretically one would say that if the predisposing factors 
continue to operate, there is reason to believe that subsequent attacks may 
follow. It will therefore be well to pay attention to the associated gall- 
bladder disease, either at the time of operation, or subsequently. Several 
recurrences have been reported in the literature. My own patients have 
remained well, seven, two, two. and one and a half years after operation. 
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The bile ducts are lined by a single layer of tall columnar epithelium which 
is supported by a rather thick layer of elastic tissue. Then comes a layer 
of muscular fibres, and finally fibrous tunic. Scattered through the wall of 
the duct and communicating with its lumen are numerous simple tubular glands. 
The lining epithelium is possessed of extraordinary powers of regeneration and 
quickly covers any break in its continuity; in fact it grows into and lines 
a new duct constructed from other tissue, as was shown experimentally by 
Horsley. Injury to this layer of epithelium, whether by trauma or infection, 
probably is not of much consequence. The layer of elastic tissue which might 
be called the submucosa contains the real strength of the duct wall and per- 
mits of wide dilation. Injury to the submucosa by trauma or infection, and 
its replacement by fibrous tissue, represent the basic process of the pathology of 
stricture formations. A stricture can be lined by normal epithelium. 

Instances of stricture of the common duct, independent of disease of the 
gall-bladder or stone in the duct, have been reported, but are exceedingly rare. 
Many cases spoken of as post-operative stricture are improperly designated 
because in the majority either the stricture itself, or the lesions which later 
developed into stricture, was present at the time of operation. True post- 
operative stricture is a sequel of operation in the same sense as post-operative 
hernia. According to this conception of the condition, the greater percentage 
of strictures of the common duct following operation on the gall-bladder or 
ducts, is caused by operative trauma. 

We have collected from the records of the Mayo' Clinic forty-eight cases 
of stricture of the bile ducts, and from this group we have selected for the 
present study ten cases in which the symptoms appeared in not less than six 
months after operation on the biliary tract. The interval of six months was 
arbitrarily chosen, because a lesion existing at or before operation and likely 
to develop into stricture would probably become manifest as a stricture within 
six months. It is possible that some of our cases are not cases of true post- 
operative stricture, as we have previously defined the term. 

Injury to the ducts during cholecystectomy is an accident dreaded by every 
surgeon. Immediate recognition of the mistake is mortifying, but not neces- 
sarily alarming because repair usually can be easily and satisfactorily made. 
When the injury escapes the attention of the surgeon, nature proceeds with 
repair, but the handicap may be too great and stricture is then prone to follow; 
a persistent biliary fistula or intense jaundice signal the onset of serious trouble. 
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Undoubtedly many instances of injury to the ducts occur which go on to 
spontaneous repair, and never give rise to symptoms. 

It is difficult to determine what degree of injury is required to- produce 
a stricture with symptoms. In many strictures which we have seen there was 
a lumen that permitted the passage of bile, but periods of recurring inflamma- 
tion in the stricture gave rise to attacks of biliary obstruction, as evidenced by 
colic and jaundice. Occasionally there is a stone above the stricture which 
may be the cause of intermittent obstruction. 

Many factors which predispose to injury of the ducts are well known, and 
it will suffice here merely to mention a few of the more important, such as 
anomalies of the ducts and vessels ; traction on the pedicle of the gall-bladder, 
especially when removal is begun at the fundus, thus producing angulation of 
the common duct; and blind grasping with forceps for a bleeding cystic artery. 
The crux of the situation is failure accurately to identify the cystic duct. If 
the presence of inflammatory exudate around the pedicle of the gall-bladder 
or other conditions make definition of structures doubtful, it is certainly an 
act of better judgment merely to drain the gall-bladder ratber than to jeopar- 
dize the welfare of the patient by persisting in efforts to carry out cholecys- 
tectomy. When the gall-bladder is distended by fluid or stones, or both, the 
region of the cystic duct is often inaccessible. A complete operation, that is, 
cholecystectomy, can be safely carried out in many such cases by first emptying 
the gall-bladder with the aid of a trocar or scoop. 

Oddi was the first to show that the stump of the cystic duct dilated after 
cholecystectomy. His observation was confirmed by Haberer and Clairmont. 
Eisendrath and Dunlavy conducted similar experiments with identical results, 
and they also report two clinical cases in which small calculi were found in the 
stump of the cystic duct, and presumably were responsible for the patient’s 
symptoms. Hartman, Smyth, and Wood have recently reported, as the result 
of their experimental work, that the stump of the cystic duct hypertrophies, 
not merely dilates, and takes on the appearance of a new gall-bladder : nature’s 
compensation for the one removed by the surgeon. In the foregoing experi- 
ments particular efforts were made to leave as much of the cystic duct as 
possible, and the results have been used to influence the -surgeon to remove 
the entire cystic duct flush with the common duct when performing cholecys- 
tectomy. We believe that this is misguided enthusiasm and will result in more 
harm than good. It is unwise, for obvious reasons, to leave the entire cystic 
duct, perhaps with a portion of the neck of the gall-bladder, after cholecys- 
tectomy, but, on the other hand, efforts to remove the entire cystic duct often 
result in excision of an oval piece from the wall of the common duct or inclu- 
sion of a portion of the wall of the duct in the ligature , a stricture usually 
follows. To leave a small stump of cystic duct sufficient to insure the 
integrity of the common duct is, we believe, the safest pi ocedui e, and one 
which will rarely give rise to future trouble. The cystic duct usually is involved 
in disease of the gall-bladder, and the stump would, therefore, be unlikely 
to undergo hypertrophy. 


211 



JUDD AND BURDEN 


Incision of the common duct for removal of stones, for drainage, or for 
exploration, is rarely a cause of stricture. Cases in which cicatricial stenosis 
followed operations on the duct are usually ones in which calculi were removed, 
•inf! in all probability the damage to the duct wall incident to the presence of 
calculi is the cause of the stricture. In four of our cases in which stricture 
developed, stones were removed from the common duct, and in three of these 
a biliary fistula persisted for several months; this was probably an indication 
of beginning stenosis of the duct. Incision of the duct is usually made in its 
long axis because it affords the best exposure. Transverse incision is probably 
equally safe, so far as stricture formation is concerned, but it is not so useful. 
Drainage of the duct by the T-tube, introduced by Kehr, is still used by Deaver 
and others with satisfactory results. Catheter drainage by the Robson method 
is also satisfactory. 

It is difficult to explain the occurrence of post-operative stricture when 
cholecystectomy has been performed for simple chronic cholecystitis without 
stones and no apparent disease of the ducts, and when subsequent operation 
shows a stump of cystic duct with no evidence of injury to the major duct. 
A very probable explanation, we believe, is a localized infection of the glands 
of the wall of the duct which has resolved with the formation of fibrous tissue. 

Symptoms of Stricture . — The time of onset of symptoms is variable. One 
patient was well for three and one-half years following cholecystectomy, then 
began to have colics with jaundice. It is possible that this lesion had no con- 
nection with the former operation. It is a significant fact that four patients 
staled that, following removal of the gall-bladder, a biliary fistula persisted 
lor several months. There was probably partial obstruction of the duct at that 
time. When the fistula closed the patients remained well for several months, 
and then developed symptoms of obstruction. One might suppose that a 
stricture, when it begins to cause trouble, would do so by producing more or 
less complete biliary obstruction. This was true in only four of our patients. 

( )ne had constant jaundice and attacks of colic; one had a total biliary fistula; 
one had intermittent jaundice with opening and closing of a biliary fistula; 
and one had permanent jaundice. 

I he usual symptoms are those of intermittent biliary obstruction, that is, 
attacks of colic with jaundice such as occur with common duct stone. Four 
patients had attacks of severe colic and jaundice; and one had intermittent 
jaundice without pain. There is an apparent analogy with the symptoms of 
urethral stricture. Probably a low-grade chronic infection is associated, which 
causes temporary oedema sufficient to close the lumen of the stricture. The 
harmful effect of stricture is, of course, interference with free drainage of bile 
and consequent impairment of hepatic function, the result of back pressure. 
It is also probable that the liver may be considerably damaged before obstruc- 
tion is manifested by clinical signs. An important factor in the surgical risk 
of these patients is the long duration of symptoms of biliary obstruction before 
the_\ seek ojxjrative relief. One patient was deeply jaundiced for three months; 
one had had a biliary fistula and attacks of cholangitis with jaundice for nine 
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months, and one had had attacks of cholangitis with jaundice for eight months. 
The remaining seven patients had had symptoms of intermittent biliary obstruc- 
tion for from two to forty-two months. 

The usual location of the stricture is at the juncture of the cystic with the 
common duct. The involvement of this area might be due to the fact that it 
is the most common site of injury; it is the least dilatable portion of the duct; 
and it is very often involved by extension of inflammation from the gall-bladder 
and cystic duct. The stricture itself when encountered at operation appears as 
a fairfy definite area of constriction from 0.5 to 1.5 cm. in length. It may be 
tubular and annular, or it may affect only a portion of the circumference of 
the duct. The lumen is definite, but very small. The duct above the stricture 
is markedly dilated, whereas the portion below often maintains its 
normal appearance. 

Operation . — The most difficult part of the operation is to locate and identify 
the duct. The adhesions are usually very dense, but this may be favorable, 
since the operation can often be performed entirely extraperitoneally. The 
operation is most tedious, requiring time and patience. When a fistula exists, 
it leads directly to the stricture. Otherwise it is advisable to work through 
an incision close to the median line and to follow the gall-bladder fossa from 
its notch in the edge of the liver. As the -site of the duct is approached, the 
use of a syringe and needle is a great help in the identification of the structure. 
It may be difficult to distinguish between the dilated duct and the portal vein. 
If patients are jaundiced or very sick, the best plan is to secure drainage of bile 
to the outside, thereby favoring resumption of hepatic function and subsidence 
of cholangitis. The stricture is divided in the direction of the duct, and a 
T-tube inserted, which should be kept in for several months. Permanent- 
relief will be obtained in many cases. Sometimes, stenosis recurs when the 
T-tube is removed. The methods of operative procedure employed in this 
series will be found in the reports of the cases. 

Results of Operation . — The condition, owing to its nature, entails grave 
surgical risk, yet without operative measures the outlook is absolutely hopeless. 
Patients who recover from operation usually have mild attacks of colic, with 
or without jaundice, for several months, or sometimes several years, and then 
completely recover. The long duration of biliary obstruction or infection before 
operation often results in biliary cirrhosis which is sometimes the basis for 
post-operative symptoms. At best, these are very difficult and tedious cases, 
and present what is probably the most formidable lesion of the upper abdomen. 

SUMMARY 

Post-operative stricture of the common duct is usually the result of opera- 
tive trauma. It may also follow localized infection or necrosis of the wall of 
the duct. The symptoms may be those of permanent or intermittent biliary 
obstruction, and often suggest stone in the common duct. 

The patients are very ill and are grave surgical risks because of jaundice, 
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cholangitis, and impaired liver function. The site of the stricture is usually 
at the juncture of the cystic and common ducts. 

Operation should provide biliary drainage and restoration of the normal 
course of the bile. 

Results of operation are fairly satisfactory, considering the hazard and 
technical difficulty, and the otherwise almost hopeless nature of the condition. 

ABSTRACTS OF CASES 

Cask I. — (A51191). A woman, aged fifty years, had had hepatic colics, sometimes 
associated with jaundice, for fifteen years. Cholecystectomy and removal of stone from 
common duct had been performed elsewhere seven years before. She remained apparently 
well for three or four years, and then had had a return of the attacks of colic and 
jaundice almost daily for the last month. Four months before, she had had several 
gastric hemorrhages and passed blood in the stool. 

Examination revealed that the liver was markedly enlarged. At operation, April 3, 
1911, the common duct was found to be strictured at a point where the gall-bladder had 
been removed. The duct was incised for 1.9 cm. and scoops passed into the duodenum. 
A McGuire drain was inserted. The patient died seven days later. 

Cask II. — (A39253). A woman, aged thirty-one years, had had attacks of hepatic 
colic for two years. Cholecystectomy for chronic cholecystitis without stones had been 
performed at the Mayo Clinic, September 10, 1910. The patient was well for two years, 
then had recurrent attacks of colic and much soreness over the right upper quadrant of 
the abdomen. Jaundice followed one attack. 

A second operation was performed June 13, 1913, for stricture at the juncture of 
the common and cystic ducts. The stump of the cystic duct was split down into the 
common duct, and a Robson catheter drain inserted. The symptoms were relieved for 
about one and one-half years when there was a return of pain and soreness in the right 
upper quadrant, gastric distress, chills and fever, and occasional jaundice. A diagnosis 
was made of cholangitis with partial biliary obstruction. 

A third operation was performed April 3, 1915, for recurrent stricture of the common 
duct. The duct was split longitudinally from the dilated portion down through the area 
of constriction. Forceps and scoops were passed into the duodenum. A T-tube was 
inserted, one end going down into the duodenum, the other extending 2.5 cm. up into the 
hepatic duct. The patient was examined in the Clinic seven and one-half years later 
and was perfectly well. 

Case III. — (A39393). A man, aged fifty-six years, had had a cholecystostomy for 
stones elsewhere seven years before. A short time after the operation he had had 
attacks of colic; lie was then in good health until two months before examination at the 
C linic, when, following a severe colic, a fistula opened in the old scar and drained mucus. 
1 Ic had not noticed that the stools were white. 

Operation was performed at the Clinic August 26, 1915, for stricture of the common 
duct, at the juncture of the cystic ducts. The gall-bladder contained stones, and there 
was one stone in a diverticulum of the gall-bladder which, by pressure on the common 
duct, had produced the stricture. The common duct below the stricture was normal. 
Cholecystectomy was performed. The stricture was incised and a T-tube inserted. The 
patient died two days after the operation, from renal insufficiency. 

Cask 1 \ . — (A125271). A woman, aged forty-six years, had begun to have attacks 
of sick stomach, with chills and fever, jaundice, clay-colored stools, and a feeling of 
pressure in the epigastrium in November, 1913. Operation had been performed elsewhere 
May 0, 1914. and an abscess near the common duct drained. A second operation was 
performed elsewhere June 17. 1914. and a stone removed from the ampulla of Vatcr. 

1 hi^ was followed by a biliary fistula which was constant, and present at the time of 
be. adms-Mi.Ti to the Clinic. She also had frequent attacks of chills, fever, and jaundice. 
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recurring attacks of colic with jaundice and occasionally with fever. When she presented 
herself for examination there was definite jaundice. 

At operation September 23, 1919, a stricture of the common duct was found. The side 
ot the dilated duct above the stricture was united to the duodenum, the anastomosis being 
made over a short rubber tube. A report three years later contained the information 
that the patient vomited the tube one year after the operation. She is in good health, but 
occasionally is slightly jaundiced. 

Case IX. — (A39301). A woman, aged forty years, had had a cholecystectomy for 
cholelithiasis and appendectomy elsewhere in 1914- A stone was removed from the 
common duct elsewhere in 1917. This was followed by a biliary fistula for two months. 
Seven months after the fistula closed, the patient began to have attacks of hepatic colic 
with jaundice, sometimes until chills and fever. 

Operation was performed at the Clinic, May 29, 1918, for stricture of the common 
duct at the juncture with the cystic duct. The stricture was dilated by opening the duct 
below it, and a Robson drain passed up through the stricture. Two months later the 
patient again began to have attacks of colic, occasionally with jaundice. 

At operation performed June 19, 1919, it was found that the stricture had recurred 
at the former site. It was incised and the duct reconstructed over a T-tube. The tube 
was kept in place for three months, and following its removal, constant pain developed 
over the area of the liver, but no jaundice. 

A third operation was performed July 14, 1920. The stricture had again recurred. 
It was incised and the duct reconstructed over a small rubber tube. The patient remained 
well for two years, but now reports a constant dull pain over the area of the liver. 

Case X. — (A315910). A woman, aged twenty-six years, had had a cholecystectomy 
for stones elsewhere three years before. This was followed by a biliary fistula which 
drained intermittently for several months and then remained closed. The patient had 
remained well until about eight months before, that is, about two years following the 
cholecystectomy. She then began to have attacks of chills and fever, vomiting and slight 
jaundice. There were no definite colics. The attacks were increasing in frequency. 

Examination at the Clinic showed that the liver was definitely enlarged. A diagnosis 
was made of intermittent biliary obstruction with cholangitis. 

Operation was performed May 21, 1920. There was an extensive stricture of the 
common duct and cirrhosis of the liver. Hepatico-duodenostomy was performed over a 
small rubber tube. The patient was examined four months later. She had had one attack 
of colic with jaundice. The X-ray did not show evidence of the tube. The liver was 
markedly enlarged. Attacks of chills, fever, and jaundice continued. 

At operation May 4, 1921, the former anastomosis was found to be contracted and 
was producing obstruction, and another hepatico-duodenostomy over a tube was per- 
formed. A report received one and one-half years later stated that she had had several 
attacks of colic and jaundice. 
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CHRONIC PARTIAL INTESTINAL OBSTRUCTION IN AN ADULT 
DUE TO ARRESTED DEVELOPMENT OF THE LARGE BOWEL* 

By Robert G. LeConte, M.D., Walter Estell Lee, M.D., 

AND 

T. McKean Downs, M.D. 

of Philadelphia, Pa. 

Mrs. A. M. D., age twenty-seven, had suffered four years with manic depressive 
psychosis, the attacks of acute mania recurring at intervals of about ten months. The 
family history was entirely negative. 

Past Medical History . — The patient had had most of the usual childhood diseases; 
the history otherwise was negative until the age of fourteen years, when there was an 
attack of acute appendicitis, which subsided promptly, and an interval appendectomy was 
done. Complete reports of this illness are not available ; the abdomen was opened through 
a McBurney’s incision and its cavity was not explored, but the appendix was said to have 
been found in the left side. Recovery from this operation was uneventful. 

About the age of puberty an enlargement of the thyroid gland developed and per- 
sisted, gradually increasing in size. Thyrotoxic symptoms finally became manifest, and the 
gland was subtotally removed in April, 1922. The pathological diagnosis was toxic 
adenoma. There was complete relief of thyrotoxsemia, which has not recurred, although 
the mental condition was not influenced. 

Menstrual history — negative. Normal full term labor in April, 1918. There has been 
no other pregnancy. Child is at present in perfect health. 

Present Illness . — Since childhood, and particularly since her appendectomy, the 
patient has been quite constipated. As the mental disease developed, it was soon noticed 
that one of the first symptoms of an approaching outburst of mania was the develop- 
ment of extreme and obstinate constipation, movement of the bowels being secured only 
through the medium of an enema every third day. This constipated condition improved 
very much as convalescence became established, but never disappeared. It had also been 
noticed for years that the patient suffered more or less constantly from a pain of obscure 
origin in the right lumbar region. This was considered to be neurotic, even though it 
was always worse just preceding a mental outburst, when the constipation was most severe. 

After this relation of obstipation to the attacks of acute mania had been observed 
sufficiently often to give assurance that it was more than a coincidence, gastro-intestinal 
studies were undertaken. Dr. G. E. Pfahler reported that X-ray examination of the 
gastro-intestinal tract revealed no abnormalities down to the iliocsecal valve. From 
this point on, there was an extreme dilatation of the colon, with ptosis and malposition 
of the hepatic flexure, associated with marked coprostasis. After forty-eight hours, the 
head of the opaque meal had not reached the rectum; after seventy-two hours a large 
portion of it was still retained within the colon. The large bowel was then completely 
filled with opaque enema, which confirmed the diagnosis of malposition and dilatation. 
Several quarts of fluid were introduced, with no feeling of discomfort or distention on 
the part of the patient. 

Laboratory Examination . — Chemical examination of stomach contents and of the 
stools was negative. Proctoscopic examination showed that the lower sigmoid was widely 
dilatable, with an anemic mucosa. Blood chemistry, Wassermann, urinalysis, phenol- 
sulphonethalein tests for kidney function all were within normal limits. Basal metabol- 
ism was normal one year after thyroidectomy. Blood-haemoglobin averaged 90 per cent. 
Red blood cells from 4,300,000 to 4,500,000. White blood cells on numerous occasions 
were never increased and the differential count was normal. 

* Read before the Philadelphia Academy of Surgery, April 7, 1924. 
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On the basis of the X-ray findings and the coincidence above noted between increasing 
constipation and mental outbursts, colectomy was decided upon and was performed 
October 2, 1023, by Drs. Robert G. LeConte and Walter E. Lee of Philadelphia. 

Operation . — The abdomen was opened by a five inch incision through the right 
rectus muscle. All normal relations were lost. It was some time before the colon could 
be found. The caecum was finally located in the true pelvis. It had an unusually long 
mesentery. Continuous with it was a twisted, looped and distended mass of bowel, all 
bound together with dense fibrous adhesions, which represented the whole of the normal 
ascending and transverse portion of the colon, which were absent from their usual position. 
The omentum was exceedingly fibrous and thickened, and so firmly adherent to the pelvic 
structures that separation of the adhesions was impossible. It was ligated and cut away 
and the whole mobile portion of the colon was removed, probably as far as the splenic 
flexure, or a little beyond. About three-quarters of the length of the large bowel was 
excised. The end of the ileum was joined to the sigmoid flexure by lateral anastomosis. 

Pathological Examination . — The pathological examination of the specimen revealed 
no gross abnormalities. The epithelium was nowhere atrophic or ulcerated. Microscopic- 
ally, the only abnormality was an excessive thickness of the muscular layer. 

Post-operative Course . — From the surgical standpoint, the convalescence was 
exceedingly smooth. There was, as anticipated, a marked sedative effect from the opera- 
tion for a short while, but at the end of ten days it was necessary to return the patient 
to the mental hospital from which she had come. Except for the sedative effect, the 
present attack of mania proceeded as usual, uninfluenced by the operation. For the first 
few post-operative days there were from 15 to 20 liquid stools a day, mostly involuntary. 
This number has gradually diminished until now there are one or two formed stools a 
day, entirely under voluntary control. Physically, the patient is much improved. She 
looks better than she has for years past, her color is healthy, and her complexion clear. 
She is entirely free of backaches, of which she complained almost constantly before 
the operation. 

An X-ray examination made three months after operation showed the stomach and 
small intestines normal, with peristalsis normally active. At the end of 24 hours almost 
all the barium meal had been evacuated. The remaining portion of the colon is from time 
to time quite rapidly filled by reverse peristalsis, and after a variable period rapidly and 
completely emptied. An opaque enema distended the rectum, sigmoid, and the remaining 
pouch of the descending colon, and could be pressed back through the stoma into the ileum. 
Plates were taken but were not satisfactory. 

Discussion . — This case raises several interesting questions. What con- 
nection, if any, was there between this pathological condition of the alimentary 
tract, the hyperthyroidism and the mental illness? 

W hat was the actual state of affairs within the abdomen and what caused it? 

1 he first question is not susceptible of a perfectly satisfactory answer. Sir 
Arbuthnot Lane, 1 it is true, considers intestinal stasis responsible for whole 
hosts of pathological conditions, from cold hands and feet and bad breath on, 
including Graves’ disease, and advises colectomy for their relief ; but few are 
willing to go as far as that. 

Likewise the relationship between the intestinal stasis and the mental 
illness must be left an open question. Manic depressive psychosis is almost 
universally held to be sui generis; there is no essential pathology known except 
a faulty makeup. True, this conception is being questioned at the present day, 
but is not yet overthrown. Mental troubles do go with megalocolon, but as 
Halle?.* says they are usually of the nature of a hypochondriacal depression. 
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Whether in this particular case there were any relationships between 
intestinal stasis and mental disease must, I think, be left sub judice. No 
decision will be possible until the lapse of more time. 

To the other questions a more definite answer can be given. The con- 
dition was evidently not true Hirschsprung’s disease, for that is a dilatation of 


R IG - — Rontgenogram showing distortion and malposition of colon. The greater part of the colon lies 

below the level of the iliac crests. Rontgenogram by Dr. G. E. Pfahler, of Philadelphia. 


a normally situated colon and it is probably congenital, though urgent symp- 
toms are sometimes late in developing. 

Embryology of the Colon . — The fundamental fault in this case was an 
arrest of development, occurring in early fetal life — probably about the third 
month of gestation. It will be remembered that the primitive gut early forms 
a loop directed ventrad, with the vitelline duct at the summit of the loop. The 
first change that occurs is the formation of the anlage of the caecum on one 
side of the caudal limb of the loop. The whole loop then twists about the 
superior mesenteric artery as an axis, until the caecum lies under the liver ; the 
entire gut is still connected with a common mesentery. The colon is then 
pushed out against the parieties by the developing coils of small intestines, 
until- — about the fourth or fifth fetal month — the mesocolon fuses with the 
parietal peritoneum in the left flank, and across the spinal column and duode- 
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nuni, so that the duodenum pierces the transverse mesocolon. Then later, and 
more slowly, the crccum elongates, and grows down along the right side of the 
abdomen, but does not reach its definitive position until several years after 
birth. In its course, the caecum and its mesentery also normally fuse with 
the parieties. 

In this long and complicated process of development from the simple fetal 
to the complex adult relation, an arrest of development is possible at any point. 
The most common fault is for the caecum to fail to fuse with the parietal 
peritoneum, a condition resulting which is known as caecum mobile. On the 
other hand, the fusion may progress further than normal and the whole 
c.'ecum and even the appendix be retroperitoneal. Very rarely the rotation may 
take place normally, but the mesocolon fail to fuse — a condition usually called 
mesentcrium commune. Occasionally rotation may not occur at all, or only 
in part. 

Briiunig 3 discusses this subject in a most interesting article, although he gives a 
slightly different anatomical classification. He considers there are three degrees of 
failure of the gut to rotate properly. First, caecum mobile, where rotation has occurred, 
but the ascending colon has failed to appear. Second, where rotation and fusion have 
taken place properly from the caudal end of the gut to the splenic flexure, but from there 
up has not occurred. Third, where there has been complete failure of rotation of the 
primitive gut, with mesentcrium commune. 

He quotes a case of the third degree of failure of development, which illustrates the 
subject very clearly, as ours illustrates the second degree. In Braunig’s patient, the head 
of the crccum and the termial ileum pointed cephalad; the continuation of the crccum 
coursed into the true pelvis, which was filled with coils of colon, with no small intestines. 
The colon was attached to a long mesentery, and strangely, was provided with a well 
developed omentum. The junction of the crccum and colon was not more than a finger’s 
breadth separated from the junction between the colon and the rectum. Below the 
stomach was no transverse colon, only coils of small intestines; the greater curvature gave 
origin to a narrow great omentum, only two finger’s breadth wide. 

This case of Braunig’s shows complete retention of the fetal condition with 
entire failure of the primitive gut to rotate. The colon occupies its primordial 
position, caudad to the rest of the alimentary canal. Our case, on the other 
hand, is an example of the second degree of failure of rotation, for the 
relationship of the colon was normal below the splenic flexure. From this point 
to the crccum the large bowel was found occupying the true pelvis, its primi- 
tive situation below the small intestines. 

A curious circumstance, which I am not able to explain, is that both 
Braunig’s patient and our own had what was apparently a great omentum 
depending from the colon. The great omentum is entirely a gastric organ, 
formed from a pouching of the mesogastriuni in the process of rotation of 
the stomach, and only secondarily comes in relation with the transverse colon 
at a comparatively late stage in development. Evidently, however, it sub- 
serves such an important function, whatever it may be, that if there is no 
great omentum attached to the colon, it is necessary for the organism to 
improvise one. 

1 he case we report began to show symptoms of chronic constipation 
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following her appendectomy in childhood. Until that time, the intestinal 
malformation had caused no symptoms; nor is there any reason per se why 
it should have caused any. Evidently the attack of appendicitis was more 
acute than was thought at the time; there was probably a certain degree of 
peritoneal irritation or true peritonitis which resolved spontaneously, but 
which left behind those crippling adhesions holding the colon firmly kinked 
and motionless, which was the actual cause of the chronic obstruction. 

Summary . — A case is reported of early arrest of development of the 
alimentary canal. Superimposed on a simple malformation are the sequelae 
of a former peritonitis, which kinked and bound the colon together in such 
a way as to result in chronic obstruction of mild degree. Associated, whether 
coincidentally or etiologically cannot be determined, is a condition of Graves’ 
disease and of manic depressive psychosis. The embryology of the alimentary 
canal is discussed in explanation of the condition found. 
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HEMORRHAGIC ULCER OF MECKEL’S DIVERTICULUM 

By Reginald II. Jackson, M.D. 
of Madison, Wis. 


A careful search of the available literature failing to afford any refer- 
ence to cases of repeated attacks of severe intestinal hemorrhage due to an 

. ulcer of Meckel’s diver- 



tic u 1 u m, the following 
case report is presented as 
worthy of record. 

W. E., a boy aged ten 
years, was first brought to the 
Clinic, March 4, 1912, because 
of repeated attacks of intes- 
tinal hemorrhage. Six months 
previously he had complained 
of a rather severe colicky 
pain in the left mid-abdominal 
region, accompanied by re- 
peated vomiting at frequent 
intervals for forty-eight hours. 
The vomitus had consisted of 
mucus and bile. There had 
been no elevation of tempera- 
ture. The boy had quickly 
recovered from this attack 
and apparently had remained 
well for three months. He 
then had, at intervals of one 
week, three quite similar 
attacks, the last of which was 
accompanied by severe intes- 
tinal hemorrhage. He had not 
complained of pain after the 
second day in this last attack 
nor had he vomited ; he con- 
tinued to pass blood from tbe 
bowel for three weeks : tbe 
loss of blood had been so 
severe that his life was des- 
paired of. Since then he had 


Fki. ,. -Ulcer of Meckel's diverticulum: a. artery; b. margins of 1,nd . sevcraI prolonged periods 
_ opening into diverticulum; c. ulcer. ’ of intestinal bleeding unac- 

IG ' *’ k' ccr . Meckel's diverticulum: a. lumen of bowel; b. the mmmiuVrl hv the mmn-like 
diwrticulum; c. artery; d. the base of the ulcer. COmpaillCCl DJ tile cramp llhc 

n . . pains of the earlier attacks. 

tiring t icse periods he became extremely amende, with marked loss of weight and 

strength; but in the intervals he gained weight and strength quite rapidlv, though the 

antenna persisted to a more or less marked degree. The father had taken the child to 
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inflamed that it was not possible to excise it and leave a patent condition of the bowel. 
The remainder of the small intestine was in all respects normal. A segment of ileum, 
1 2 cm. in length with the diverticulum, was resected and a lateral anastomosis made 
with careful closure of the mesenteric gap. 

Gross Examination of the Specimen . — The diverticulum was of the stumpy, conical 
type without any terminal ligament. On palpation, the wall was so indurated that it 
required considerable pressure to indent it. The maximum thickening was at the base of 
the distal side and continued on into the wall of the ileum for about one-half of its 
circumference in such a way as to diminish the lumen of the bowel to a considerable 
extent. A 20 degree angulation of the bowel on its mesenteric side was noted. During 
exacerbations of the chronic inflammatory process there would undoubtedly be sufficient 
encroachment on the bowel lumen to give rise to partial intestinal obstruction. By 
dividing the wall of the bowel opposite the diverticulum a very excellent view was 
afforded of the exciting factor of the patient’s repeated intestinal hemorrhages. The 
walls of the diverticulum at its base were from 1 to 2 cm. in thickness and an indurated 
crater ulcer 1 cm. in diameter was situated in the thickest part of the wall of the 
diverticulum, partly in the margin where the osteum of the diverticulum begins, but 
four-fifths of it lying within the diverticulum itself. In appearance it resembled an 
indurated duodenal ulcer. The base of the ulcer was entirely bare of mucosa and at the 
margin of this area an eroded vessel, which looked like an artery, projected from the 
surrounding surface in an erectile manner. This particular vessel had undoubtedly been 
the source of the many hemorrhages. It was apparently a terminal branch of the 
omphalo-mesenteric artery which was found coursing on the surface of the diverticulum. 

Subsequent History . — The boy made an uneventful recovery and has remained well. 
Unfortunately the specimen, which was sent to the pathologic laboratory of the 
University of Wisconsin, was mislaid and efforts to find it have thus far been unsuccessful. 
The presence of numerous enlarged lymph-glands in the mesentery of the small intes- 
tine, some of these glands being decidedly calcareous, would suggest that the ulcer might 
have been tuberculous in nature. 
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Ochsner,"" and many others have noted a low recurrence rate in children. 
Murphy, 21 in a very elaborate analysis, reports a gradually increasing rate from 
i per cent, under one year to 9 per cent, in patients over 60. 

All the above material represents the results in the foremost clinics and 
for the most part omits strangulated hernias and unusual ones and hence it is 
reasonable to suppose that less experienced operators have still worse results. 
We must face the fact that herniotomy is one of the operations most com- 
monly done by the beginner in surgery. 

A more detailed study of the causes of recurrence 8 - 9 > 10 reveals the signifi- 
cant fact that these failures cannot be passed off as unavoidable infections. 
To be sure sepsis accounts for many, but in no clinics do infection occur in 
an) r such numbers and itemized reports leave no doubt that the majority of 
failures can only be attributed to faulty planning of our operations. Any 
contemplated change in our methods must consider two factors, one very old 
and the other rather recently brought to light. 

(1) The Endo-abdominal Fascia . — So many names have been applied to 
this unit structure that the utmost confusion reigns as to just what it is. Not 
only have sage anatomists changed its name for every region of the belly but 
even in the inguinal region no agreement seems to exist. Be it called endo- 
abdominal, transversalis, verticalis inguinal, iliac or what-not, it is all the 
same to the surgeon, who in every other laparotomy would never dream of 
omitting to close it. A hundred years ago when such surgeon-anatomists as 
Cooper 33 and Scarpa 34 made beautiful dissections of hernias they understood 
clearly that one of the most important elements in the pathology of hernia was 
the giving away of this fascial envelope of the belly. In some cases the hole 
for the exit of the cord was unduly large. • In others the portion next to 
Poupart’s ligament had simply been thinned out and stretched. Much dis- 
cussion occurred as to whether this was a cause or effect of hernia. Our 
present knowledge of the wholly congenital (saccular) origin of the disease 
(Coley et ah ss and Russell 30 ) leads one to suspect that this deficiency is also 
congenital. Operative findings in children also tend to support this view. 
Mere calling attention to the fact that at this point strangulation nearly 
always occurs, is ample proof that this is the real internal ring and that the 
abdominal muscles have nothing whatsoever to do with the internal ring. 

Older surgeons, such as MacEwen, 37 of Glasgow, and Marcy, 38 of Boston, 
planned their operations with this structure clearly in mind. Then, when in 
1SS9, Bassini made Padua the Mecca of all herniotomists, the attention of 
every one was rivetted on the conjoined tendon as the real structure to be 
used in the closure. That so many writers forgot his teaching was no fault of 
his. except in so far as he relapsed into the deepest silence. A surgeon, 
E. Wyllys Andrews. 30 who visited his clinic and described his exact technic 
(“ The Bassini operation as done by Bassini himself ”) spoke as follows : 

Now the dissection of the peritoneum away from the internal ring 
* * * has also had the effect of loosening the transversalis fascia and internal 
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stitches in the peritoneum and fascia are far more effectual than any other 
type of herniotomy. One has the feeling that he is really sewing up a hole 
and not going through the motions of a complicated plastic operation. The 
question remains, however, even if the Bassini operation were properly done, 
is it anatomically and physiologically correct? 

( 2) Use of Red Muscle a Mistake . — It is a commonplace that in a Bassini 
operation our inner row of stitches are in red muscle, not in tendon. The 
conjoined tendon as seen in the dead house simply does not exist in men with 
hernia in most cases. Bloodgood, 44 Blake, 40 Hessert, 40 and many others have 
emphasized this fact. Polya 47 showed clearly that the lower fibres inserting 
onto the pubis are absent in hernia patients and the insertion of the lowest 
fibres was onto the lateral edge of the rectus sheath, averaging 2-3 cm. above 
the bone. He measured 100 consecutive cases of hernia with the follow- 
ing results : 


Polya . — Length of rectus bordering inguinal canal. 
Cases 

I 

7 

31 

28 

1 7 

9 

5 


Cm. 
. O 
. I 
. 2 

• 3 

• 4 

• 5 
. 6 

• 7 


Ferguson 18 demonstrated that a similar condition existed at the lateral 
end of the canal and that in men with hernias the origin of the internal 
oblique was farther out on Poupart’s ligament. It can then be definitely 
assumed that the red muscle bordering the canal lies at a considerable distance 
from the inguinal ligament and can therefore only be approximated to it 
under considerable tension, especially near the pubic spine. The doubt at once 
arises, can it be made to adhere to Poupart’s? 

Oudarde and Jean 49 studied 183 recurrent hernias operated upon in 
the French Navy. In practically every case the red muscles had pulled away 
from the inguinal ligament. Moschcowitz, 00 Polya, 01 Walker, 53 Harrison 03 
and Lusk ' ,4 have published similar observations and all surgeons who have 
operated upon many recurrent hernias will vouch for the truth of such state- 
ments. Until recently this separation of red muscle from Poupart’s was 
thought to be the cause of the recurrence. We are now being compelled to face 
the fact that such a union never occurs. The most that can be hoped for is the 
creation of a thin layer of scar tissue between these structures. 

McNealy "" has observed several old herniotomy wounds at post-mortem. 
He finds that the red muscle pulls away in all cases even though no new hernia 
occurs. I have had the opportunity to make one similar observation ante- 
mortem. This occurred in a young man who had been operated upon for 
cryptorchidism about one year before. There was no recurrence of the 
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and insert just beneath it on the pubis. Contraction of these fibres will 
approximate them to the ligament. This has been compared to the shutter 
action of a camera by Keith. 00 It is strictly comparable to the sphincter ani 
externus, except that it represents only one-half of it, the other half being 
a solid structure. In neither case are circular fibres necessary to accomplish 
sphincter action. The cremasteric fibres represent the internal circular 
sphincter. The weakness and inefficiency in man is evident but it is interesting 
to note how they hypertrophy under the stimulus of attempting to retain a 
long standing hernia. 

In nearly all animals except man the patent tunica vaginalis persists 
throughout life but inguinal hernia is rare because of this sphincter action. 
In rodents the testes pass freely back and forth from the abdomen to the 
scrotum in response to physiological conditions but even this constant dis- 
tention of the canal is counteracted by the sphincter action of the cremaster. 
This is called the cremaster externus in animals and is a well developed circular 
set of fibres. Even the larger herbivora with the enormous intra-abdominal 
pressures common on such diets (hay-belly) are thus able to protect wide 
open hernial sacs. 

In discussions of the etiology of hernia in man one often hears that the 
upright position is to blame. To this ruinous primate blunder has been 
attributed every bodily ill from colonic stasis to flatfoot but I doubt if any 
wilder absurdity has been perpetrated than to ascribe to biped locomotion a 
disease occurring most commonly in infancy. 

Of course any modern speculation on the etiology of hernia must include 
the preformed sac. But anatomical records point unmistakably to the fact that 
most men with preformed sacs never get hernias. About 35 per cent, of three 
months old infants have potential hernia sacs, (Murphy) ; 21 in middle age 
they are found in 23 per cent, of cadavers (Eccles) ; G0 and Keith 59 found 
12 per cent, in the very aged. In the latter figures inguinal sacs are in 
a majority, umbilical and femoral ones predominating. Compare these figures 
with the incidence of hernia. About one in sixteen born will acquire hernia 
(Berger).® 1 Why do not all these potentially ruptured become actually so? 
The answer is the same as in the case of the lower animals. We have our 
cremaster as one guard and the internal oblique as a second. The first is 
admittedly weak. Consider now an internal oblique with the lower fibres 
absent as noted above. (Table II.) It has only one end attached to poupart’s, 
the outer. The inner end is 2-3 cm. away on the rectus sheath. Its efficiency 
as a sphincter is seriously impaired. The condition is again parallel to a 
sphincter ani. If during childbirth the anterior ends of the rectal sphincter are 
separated from each other, its mechanism is ruined. Repair consists simply 
in bringing them together again. No actual destruction of muscle has occurred. 
This anal sphincter consists simply of the medial fibres of a much larger muscle, 
the levator ani. So the inguinal sphincter consists of the lower fibres of the 
internal oblique. 

The lowest fibres are the ones that count and their destruction by ill 
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EFFECTS OF THE INTRAMUSCULAR INJECTION OF SODIUM 

CITRATE UPON BLEEDING* 

By Samuel G. Higgins, M.D. 
and 

David Fisher, M.D. 
of Milwaukee, Wjs. 

FROM TIIE SURGICAL SERVICE OF THE NATIONAL MILITARY HOSPITAL, MILWAUKEE, W1S. 

Historical Rcviczv . — In 1915, sodium citrate was first used clinically to 
prevent coagulation of blood in transfusion operations. Being recognized 
as an anticoagulant, the question logically arose: would the introduction of 
the citrate suspend coagulation of the recipient’s blood? This did not occur, 
as was soon established : in fact only a transient shortening of the coagulation 
time of the recipient was found to follow transfusion of citrated blood. 
Neuhof carried out some experiments along this line in 1916 consisting of the 
intravenous injections of solutions of sodium citrate into dogs under ether 
anaesthesia. The following results are quoted r 1 

“(1) The coagulation time is tremendously shortened , within a few minutes after 
the introduction of 11011-toxic doses of sodium citrate, and this shortened coagulation 
may be sustained for one or more days; (2) The bleeding time is likewise shortened 
so that, after citrate injection, a large vessel can be incised with prompt coagulation 
about the wound ; (3) Coincident with the shortened coagulation time, the color of the 
venous blood is altered to a light arterial tint. (4) There is no fixed toxic or lethal 
dose of sodium citrate per kilo of body weight, toxicity depending to a remarkable 
degree upon the rate of introduction of the citrate solution. (5) A toxic or lethal 
dose is characterized by a swing from the state of shortened coagulation to one of 
suspended coagulation. This latter phenomenon led to the sodium citrate method of 
blood transfusion, and it was this effect which overshadowed the ordinary pharmac- 
ological action of sodium citrate.” 

Observations on the intravenous injection of sodium citrate on the human 
being have been few and far between. Weil 2 in 1915, reported shortening 
the coagulation time one-half by the administration of 5 gms. of a 20 per 
cent, solution in an adult. In 1916, Ottenberg 3 described a case of haemo- 
philia in which 6 gms. caused a marked drop in the coagulation time with a 
prolongation of the coagulation time 48 hours later. Kinsella and Brown’ 
in 1920, reported an attempt to control pulmonary hemorrhage during the 
course of influenza by the intravenous injection of sodium citrate in one 
gram doses and described the effect on the coagulation time in five patients. 

By far, the most exhaustive and complete work on this subject up to date 
has been that of Neuhof and Ilirschfeld. 5 They report a series of 500 cases 
to whom sodium citrate has been administrated, the last 200 being by the 
intramuscular route and conclude that such administra tion results in prompt 

* Read before County Medical Society, Milwaukee, February, 1924 by invitation. 
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and pronounced shortening of coagulation and bleeding time which is of 
two or three hours duration with a gradual return to normal within 
twenty-four to forty-eight hours. They established the optimum dose as 
30 c.c. of a 30 per cent, solution, and the intramuscluar route as the one 
of choice. 

Our report is based upon clinical observations made in a series of over 
fifty cases to whom sodium citrate was administrated intramuscularly. For 
several years the writers have independently used calcium lactate pie- 
paratory to operations, especially before tonsil operations. While no de- 
leterious effects were observed, the clinical effects appear to be negative. 
With the advent of World War Veterans to the surgical service of the 
Soldiers Home in Milwaukee it has been the rule, particularly for ear, nose 
and throat patients, to admit them the day before the operation, the prepara- 
tory examination to include the determination of the patient’s coagulation 
and bleeding time. The observations on the first patient of this series 
are typical. 

Effects of the Administration of Sodium Citrate . — The coagulation time 
of this patient was eleven minutes on admission ; ten minutes following the 
injection the coagulation time dropped to nine minutes ; twenty minutes after 
injection the time was down to seven minutes; thirty minutes after injection 
the time was down to four minutes; forty-five minutes following injection, 
the lowest point was reached in this case, being two minutes. From then 
on there was a return to normal, but more gradual than the abrupt fall. 
One hour after injection the coagulation time in this case was three minutes ; 
six hours after injection it was six minutes ; twelve hours after injection it 
was seven minutes ; eighteen hours after injection it was nine minutes ; and 
until the coagulation time previous to the injection was reached. The field 
was drier following tonsillectomy in this case than the usual non-citrated 
case with normal coagulation time. This same patient was operated seven 
days later for deviated septum. His coagulation time then was nine minutes. 
The accompanying chart on the first twenty-five cases is of interest and 
speaks for itself. If necessary, the dose can be repeated in thirty-six hours, 
thereby controlling the coagulation time for a longer period. The majority 
of our cases were patients on whom nose and throat operations were per- 
formed and the results were highly gratifying. Any operator with much 
experience in tonsil surgery knows he must guard against hemorrhage. In 
all our cases of tonsillectomy previously citrated the field of operation was 
dry and remained so, and rarely sutures were necessary. In view of one 
septum patient who had some bleeding and the pleasing result of the other 
patients injected before operation, it is our opinion that sodium citrate is 
more effective when administrated before the operation. If morphine or 
another narcotic is employed before operation the citrate can be conveniently 
injected at that time. That it is of some value when used during an operation 
is attested by its administration given during the course of a radical mastoid 
opeiation in a case of unusual, though not serious, oozing from the mastoid 

269 



HIGGINS AND FISHER 


bone. In this instance there was less sponging required than is usual when 
completing the operation some thirty minutes later in the attic and middle ear. 
In a case of common duct obstruction due to cholelithiasis, accompanied by 
intense jaundice, the coagulation time was reduced from nine to two minutes 
one hour after citrate injection, and no difficulty with bleeding was 
encountered during or after the operation. Sodium citrate was injected intra- 
muscularly in three cases of pulmonary hemorrhage due to pulmonary tub- 
erculosis, and while it cannot be conclusively stated that this was the sole 
factor in checking the hemorrhage; nevertheless it can be said that bleeding 
ceased twenty minutes following the injection. One case of intra-abdominal 
hemorrhage due to perforation of the caecum was successfully controlled by 
this method. No untoward results, other than that of temporary local pain, 
have occurred in any of the injections. 

Nature of the Reaction . — Baer and Rosenthal 0 in a personal communi- 
cation to Neuhof and Hirschfeld reported the results of their studies on 
citrated blood and concluded that the action of the sodium citrate was directly 
upon the blood platelets destroying them and liberating a substance which 
activates the process of coagulation. Drinker and Brittingham 7 have demon- 
strated changes in the blood platelets accompanying early coagulation. Many 
of the platelets are partially or totally destroyed in transfusion of citrated 
blood. Hence in any disease such as haemophilia, purpura hemorrhagica, 
pernicious anemia or Band’s disease where the pathology is a marked dimin- 
ution or absence of blood platelets the injection of sodium citrate should not 
be used and in fact would tend to have a deleterious effect. This result is 
reported in Ottenberg’s case of haemophilia which gave a slight primary 
drop in the coagulation time, but soon showed a marked prolongation far 
beyond the original coagulation time. 

Technic . — The solution used is sodium citrate C. P. 30 per cent, sterilized 
by boiling. The dose given is 30 c.c. and the site of injection is the buttocks. 
The skin over each buttock is cleansed with alcohol, dryed, and tincture of 
iodine applied over a broad area. With a three inch needle, 3 c.c. of a 1 per 
cent, novocain solution is injected into each buttock. Three minutes are 
allowed to elapse, and then 15 c.c. of the citrate solution are injected into 
each buttock directly in the same area as in the injection of novocain. The 
novocain tends to diminish to a great degree the pain, and we find that 
gentle manual massage likewise alleviates the soreness which most of the 
patients complain of. but which is temporary only. Where time is an im- 
portant factor, or where the condition of the patient is such that he cannot 
be moved, the entire 30 c.c. may be given in one buttock. This was done 
in the cases of the pulmonary y and intra-abdominal hemorrhages and mast- 
oiditis with no untoward results. Tenderness was noticed in a few instances, 
but this was relieved even in the sitting position by a soft pillow or rubber 

t Dr. Dunham of Oak Forest Sanatorium, Oak Forest, Illinois has successfully 
checked three cases of pulmonary hemorrhage by this method. Personal communi- 
cation to the authors. 
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ring. One case was followed by marked infiltration of one buttock which 
absorbed without fluctuation, with the aid of hot compresses; the pathology 
in our opinion being htematoma. Citrate was used by one of us in con- 
sultation in a severe case of post-operative hemorrhage in which horse serum 
and similar agents were administered before the citrate injection. 

SUMMARY 

1. The intramuscular injection of sodium citrate causes a prompt reduction 
of the coagulation time of a duration of one to three hours with a gradual 
return to normal with twenty-four to forty-eight hours. 

2. This does not occur when the pathology is marked diminution or absence 
of blood platelets as in purpura, hsemophelia, etc. 

3. A 30 per cent. C. P. sodium citrate solution is used, 15 c.c. in each 
buttock preceded by the injection of novocain. This method is apparently 
free from danger, no untoward results having been noted in over fifty cases. 

4. The citrate cure occurs not only in persons who have an average 
coagulation time, but also in those having an abnormal prolongation, as in 
jaundice or from unknown causes. 
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INTRACRANIAL ARTERIO-VENOUS ANEURISM OR 
PULSATING EXOPHTHALMOS 

By Charles Edward Locke, Jr., M.S., M.D., 
op Cleveland,' 0 . 

LATE INSTRUCTOR, UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL, SAN FRANCISCO, CAL. 

(continued from p. 24) 

CASE REPORTS COLLECTED BY THE AUTHOR 
SPONTANEOUS TYPE 

(1) Bruce. — Rev. Neur. and Psycliiat., Edin., 1908, vol. vi, p. 462. F. 74, O.S. Spont. 
— sudden onset of pain all over head and subj. bruit — swelling of lids of both eyes — r 
month later puls, exoph. O.S. with chemosis — fundus O.S. shows only congestion of 
veins — bruit systolic in time and widely transmitted — ext. ophthalmoplegia with ptosis — 
pupil somewhat dil. and reactionless — (V) impaired — abducens paresis O.D. — (T) con- 
servative with rest, KI and sedatives — death — no autopsy. 

(2) Bourget and Mireaux. — Toulouse Med. 1909. vol. ix, p. 104. - F. 28, O.S. 
Spont. Young woman with goitre noticed osdema of 1 . side of face and diminishment of 
(V) O.S. — puls, exoph. with subj. and obj. bruit — chemosis and dil. of veins of eyelids 
and conj. — fundus O.S. shows swollen veins — pupil dil. and reacts sluggishly to 1 . — no 
Wassermann nor X-ray (T) medication and digital compression for 5 days without result 
— lig. of carotid 3 months after onset produced considerable improvement. 

(3) Fry. — St. Barth. Hosp. Jour., 1910, vol. xviii, p. 40. F. 31, O.D. Spont. 
Suddenly while working had sharp pain of rt. temple — 2 days later bruit and in 5 days 
diplopia and int. strabismus of O.D. — puls, exoph. — puls, swelling and thrill of brow — dil. 
veins of conj. and sclera — fundi O.D. and O.S. = veins full — (V) O.D. = 6/9; O.S. *= 
6/6 — visual fields neg. — urine Sp. G. 1026, alb. neg. — compression of carotid stopped bruit 
— (T) digital compression will be used. 

(4) Albertin and Desgouttes. — Recueil d’Ophth., 1910, vol. xxxii, p. 31. Sex ?, age 
?, O.S. Spont. Sudden onset of puls, exoph. — in a few days amaurosis of O.S. — chemosis 
— lig. of left common carotid caused si. lnemiparesis which cleared in 3 days — puls, exoph. 
was cured but there was some loss of (V) from opacities. 

(5) Moreton. — St. Barth. Hosp. Rep., London, 1914, vol. xl, p. 73. F. 32, Side ?. 
Spont. onset with severe pain across temple and subj. bruit — typical puls, exoph. developed 
— no Wassermann nor X-ray — (T) systematic digital compression of carotid without avail. 

(6) Vail and Oliver. — Lancet Clinics, Cincinnati, 1914, vol. cxii, p. 644. F. 72. 

0. 5. Spont. (6 months previous to onset had rather insignificant trauma to 1 . frontal 
region) — onset at night — awakened by bruit and pain of O.S. — puls, exoph. with bruit 
best heard over O.S. — distinct pulsation near inner canthus — tenometer readings O.S. - 
65 mm., O.D. =20 mm. — complete ophthalmoplegia ext. — pupil dil. but reacts feebly to 

1 . = V. O.S. =20/50, O.D. = 20/20 — visual fields neg. — fundus O.S. ? because of hazy media 
— O.D. shows pulsation of arteries and veins — B.P. 200/72 — no Wassermann nor X-raj' — 
compression of 1 . carotid shuts off bruit and pulsation (T) lig. of 1 . common carotid 
resulted in remarkable cure. 

(7) Snowball. — Trans. Ophth. Soc., United Kingdom, London, 1914-15, vol. xxxv, 
p. 169. M. 13, O.D. Spont. onset with intense headaches and vomiting — puls, exoph. 
with chemosis and widely transmitted bruit — dil. of vein about orbit with thrill — fundi 
O.D. shows retinal veins full and haziness of disc. — O.S. si. swelling of upper inner 

Abbreviations : M — Male; F — Female; arnbic numerals indicate age of patient; V- — Vision or Visual 
acuity; T — Treatment; Dil. — Dilated or Dilatation; Lig. — Ligation; Conj. — Conjunctivum; SI. — Slight; 
Puts. — Pulsating or Pulsation; Obj. — Objective; Subj. — Subjective; Dim. — Diminished; O.D. — Right 
eye; O.S.* — Left eye; Bilat. — Bilateral. 
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(16) Fritsch. — Z tschr. f. Augenli., 1917, vol. xxxviii, p. 1S6. F. 60, O.S. Spont. 
Since childliood had prominence of and diminished V. in O.S. — noise in head, and head- 
ache — puls, exoph. — bruit subj. and obj. heard over O.S. and 1 . side of head — chemosis 
— fundus shows dil. veins and atrophy of disc — tension O.S. greater than O.D. — int. 
strabismus O.S. and reactionless pupil — no Wassermann nor X-ray — double lig. of 1 . 
common carotid followed by improvement. 

(17) Boot. — Illinois Med. Jour., 1918, vol. xxxiv, p. 217. F. 21, O.D. Spont. — 

2 years ago noise in rt. ear and 9 months ago O.D. injected and swollen — now exoph. 

3 mm., chemosis and bruit widely transmitted — large dil. veins of upper lid and inner 
angle of orbit with thrill — fundus O.D. marked fulness of veins — no mention of cranial 
nerve involvement — no Wassermann or X-ray — lig. of rt. carotid followed by com- 
plete cure. 

(18) Zeeman. — Nederl. Tijdschr., von Geneesk, Amsterdam, 1918, vol. i, p. 778. F. 
53, O.S. Spont. puls, exoph. 7^2 mm. — pupil O.S. dil. with no reaction to 1 . — fundus 
O.S. shows pale disc — absolute blindness O.S. — Wassermann positive — anti-luetic without 
results — lig. of ophthalmic artery and at which time a soft pulsating tumor of orbit was 
seen — si. improvement, then recurrence and death. Autopsy, no details except multiple 
myelomata of orbit. 

(19) Tyson. — Arch, of Ophtli., N. Y., 1919, vol. xlviii, p. 523. F. 43, O.S. Spont. 
with onset of severe pain behind O.S. and subj. bruit — puls, exoph. with obj. bruit and dil. 
of veins about eye — fundus shows oedema of nerve head and retinal hemorrhages — 
diplopia, pupil dil. with sluggish reactions and ext. ophthalmoplegia — 7th nerve palsy — 
(V) O.D. = 20/30; O.S. = 20/50 corrected — X-ray neg. — Wassermann neg. — (T) by 
digital compression and iodides with resulting cure. 

(20) Liegard. — Ann. d’Ocul., Paris, 1919, vol. clvi, p. 621. F., age ?, bilat. Spont. 
onset wjth headache and vomiting — bruit in 1. temporo-parietal region — bilat. exoph. with- 
out visible pulsation — paralysis of 1 . 3rd nerve — (T) by gelatin injections — end results 
were disappearance of exoph. and bruit but there was a 5th nerve palsy and loss of 
(V) of O.D. 

(21) Ruttin. — Wien. Med. Wchnschr., 1920, vol. lxx, p. 2027. F. 73, O.S. Spont. 
exoph. O.S. 4 mm. — systolic bruit loudest over 1 . temple — -dil. of veins of inner canthus 
and episcleral veins — 1. 6th and 7th nerve palsy — pupil dil. and reacts sluggishly — tension 
high — (V) O.D. =6/6, O.S. — 6/12 — Wassermann neg. — no X-ray — compression of 1 . 
carotid diminishes bruit — no (T) reported. 

(22) Sattler. — Ztschr. f. Augenh., Berlin, 1920, vol. xliii, p. 534. F. 56, O.S. Spont. 
— after confinement 8 years ago developed intracranial bruit and headache — puls, exoph. 

5 mm. with bruit accentuated in systole and heard best at inner canthus O.S. — swelling 
of upper lid — fundus O.S. si. puls, of veins and paleness of disc — (V) O.S. = 5/30, 
O.D. = 5/5 — si. extraocular palsies — 1 . supraorbital nerve sensitive to pressure — 
Wassermann neg. — compression of carotid stops bruit — medication and digital com- 
pression resulted in improvement and later 6 subcut. gelatin injections gave fur- 
ther improvement. 

(23) Gomes.— Brazil Med., Rio de Janeiro, 1920, vol. xxxiv, p. 29. Sex ?, age ?, 
bilat. Spont. puls, exoph. of both sides — lig. of one common carotid without results 
and 3 months later expects to lig. the opposite common carotid. 

(24) Demaria and Jorge. — Rev. Assoc. Med. Argent., 1921, vol. xxxiv, p. 29. 

F. 42, O.S. Spont. — Pt. arteriosclerotic with exoph. goitre — sudden onset with pain of 
O.S. and inc. of exoph. O.S. with puls. — loss of (V) — bruit — dil. of veins at inner angle 
of O.S. with thrill — dil. of conj. veins — si. diminishment of ocular movements — tension 
42 mm. — X-ray neg. — Wassermann neg. — later (V) gone — pupil fixed — compression of 
carotid diminished exoph. and bruit — gelatin injections, Hg. by mouth and digital com- 
pression used without avail — excision of dil. veins above eye — cure. 

(25) Behan. — X’. Y. State Jour. Med., 1921, vol. xxi, p. 373. M. 27, O.S. Spont. 
onset purplish color of lower lid and 2j4 months later headache and bruit — puls, exoph. 
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8 mm. with obj. bruit-conj. and scleral vessels distended-prominent mt. angular vein 
with thrill— fundus O.S. shows engorgement of vessels, haziness of nasal margin 01 

disc visual field O.S. shows marked restriction both nasal and temporal— si. extraocular 

muscle palsies — pupil O.S. greater than O.D.-(V) poor O.S. but had been for 2 years— 
no Wassermann — no X-ray — pressure of 1. carotid obliterates bruit (T) by carotid hg. 
without preliminary course of digital compression cure of puls, exoph. and visual field 
enlarged— sudden death 4 months later — no autopsy. 

(26) Hallett.— A m. Jour. Ophth., 1921, 3.S., vol. iv. p. 203. F. 74, O.S. Spoilt, puls, 
exoph. with subj. bruit, also obj. bruit, latter heard over orbit, 1. frontal and temporal 
regions — proptosis — acute glaucoma chemosis, tension 68 mm. — dil. tortuous veins of upper 
lid and about orbit— complete ptosis O.S.— dil. reactionless pupil— ophthalmoscopic exam, 
showed central retinal atrophy from an old hemorrhage and vitreous opacities— no (V) — 
pressure over 1. carotid or over angular vein caused bruit to subside — Pt. was suffering 
from nephritis — no Wassermann — no X-ray — lig. of 1. common carotid and 1. angular 
vein without preliminary treatment resulted in death — no autopsy. 

(27) Merigot df. Treignv. — A rch. d’Ophth., 1921, vol. xxxviii, p. 568. F., age ?, 
Side ?. Spont. subj. bruit— exoph. but puls, not visible— oedema of lids— bruit obj. with 
thrill — complete ptosis — intermittent digital compression of carotid without avail — lig. 
of common carotid and orbital veins followed by improvement. 

(28) Wheeler. — Arch. Ophth., 1922, vol. li, p. 401. F. 62, Bilat. Spont. — both 
moderate and excruciating pains o £ the 1. side of head and subj. intracranial bruit — 
swelling and discoloration about orbit — bilat. puls, exoph. greater on 1. — bruit heard all 
over head reduced by pressure over 1. carotid — fundi neg. — B.P. 185/110 — Wassermann 
neg. — X-ray suggested tumor? — lig. of 1. carotid without preliminary (T) — hsemiplegia 
and death 39 hrs. later — no autopsy. 

(29) Bryan. — Am. Jour. Ophth., 1922, vol. v, p. 808. M. 5, Bilat. Spont. — Puls, 
exoph. with bruit heard all over head — distended veins of temple and upper and lower 
lids — bilat. clioked disc — (V) O.S. = 15/15, and O.D. = 15/15 — no cxtraocular muscle 
palsies — visual fields normal — Wassermann neg. — X-ray neg. — bruit not abolished when 
both carotids were compressed — KI by mouth gave no results — later lig. of 1. carotid 
did not cause improvement — still later lig. of 1. superior ophthalmic vein was of no avail. 

(30) Riehm. — Dcut. Med. Wchnschr., 1922, vol. xlviii, p. 287. F. 43, Bilat. — Spont. 
— 3 miscarriages but denies lues— in 1918, grippe and pain in O.S. and left car — 6 months 
later O.S. prominent and red, and pain commenced in O.D. — dil. puls, veins about eyes — 
then puls, exoph. of both eyes and bruit— fundi O.D. and O.S. -choked discs with hemor- 
rhage of O.D. — rt. 6th nerve palsy — pupils react normally — (V) O.D. -=6/30; O.S. =-6/12 
— Wassermann neg. — X-ray showed thinning in region of sella — compression of both 
carotid arteries stopped bruit while compression of one only diminished bruit — no (T) — 

hernia operation, at which time Tb. lesions were found — death 12 days later. Autopsy 

communication between int. carotid and cavernous sinus and Tb. peritonitis and salpingitis. 

(31) DeMello. — A rch. Brazil dc Med., Rio de Janeiro, 1922. vol. xii, p. 143. F. 60, 
O.D., Spont. Ptosis of O.D. and immobile globe appeared 5 years ago after a fever at 
which time there was severe pain of rt. face and 5th nerve amesthesia— puls, exoph.— 
bruit of rt. temp, region — (V) O.D. = 1/10. O.S. = 1/4. 

(32) Gazeims.— Arch. f. Ophth., 1922. vol. cx, p. 375. Sex ?, age ?. O.S. Spont. 
with onset of 6th nerve paresis of O.S. and then exoph. without puls, but with bruit 
heard over temples— dil. of orbital blood-vessels and fundus O.S. showed dil. and tortuous 
veins— ocular tension 82 mm. — developed glaucoma of effected eye— general arterio- 
sclerosis— lig. of left int. and ext. carotids without preliminary course of digital com- 
pression— exoph. relieved but hremiplegia resulted and death in 3 days. Autopsy, aneurism 
of left carotid in cavernous sinus and softening of left cerebrum' 


(33) k ai'choix. Bull, et Mem. de la Soc. dc Chir., 1922. vol. xlviii. p. 20. F -3 
O.D. Spoilt.— awoke with violent pain and throbbing of head and heard bruit— exoph! 
with widely spread obj. bruit— chemosis— swelling of eyelid with thrill over it— somno- 
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lence — spinal puncture showed bloody fluid — Wassermann on fluid neg. — compression of 
carotid stopped bruit but caused syncopy — attempted lig. of ophthalmic vein with so 
great hemorrhage that the operator found it necessary to lig. rt. common carotid — si. 
paresis of left face after operation cleared quickly and eye signs disappeared— 3 months 
later a left luemiplegia. 

(34) Fisher. — Proc. Roy. Soc. Med., vol. vi, Part 3, Sect. Ophth., May, 1923, p. 99. 
F. 54, O.S., Spont. After doing washing became dizzy and fell, striking the back of 
her head — on regaining consciousness heard bruit — next day ptosis of O.S. — 8 days later 
3rd nerve palsy and dil. pupil O.S. — puls, exoph. O.S. arid loud systolic bruit heard over 
globe and left temporal and frontal region — fundus O.S. shows dil. veins — (V) O.S.= 
6/18 — X-ray n eg. — no Wassermann — following lig. of common carotid pulsation and 
bruit disappeared — loss of vision O.S. to 6/24 and some limitation of movements of 
globe remained. 

(35) Whitham. — Am. Jour. Ophth., 1923, vol. vi, p. 81. F. 26, O.S. Spont. appear- 
ing 10 days after parturition with subj. bruit and pain across forehead — oedema of lids 
and conj. of O.S. — puls, of globe but no definite exoph. — obj. bruit widely transmitted — 
fundus normal — complete ext. rectus paralysis O.S. — pupil normal (V) O.S. = 20/30 
imperfectly — B.P. 140 systolic — Wassermann neg. — no X-ray — pressure over carotid 
stopped bruit — lig. of left int. carotid followed by cure. 

(36) Ibid. F. 36, O.S., Spont. onset while recovering from miscarriage — ptosis and 
diplopia — int. convergence with left 6th nerve and partial left 3rd nerve palsy — \ l / 2 months 
later exoph. O.S. 7 mm. with loud and widely dispersed bruit — thrill — veins of lid O.S. dil. 
with marked oedema of bulbar conj. — fundus shows engorged veins without puls. — no 
Wassermann nor X-ray — pressure on carotid stops bruit — (T) by rest in bed with neg. 
results — died from influenza — no autopsy. 

(37) Ibid . — M. 58, O.S. Spont. onset — exoph. 3-4 mm. — oedema of conj. with dil. 
veins — fundus shows deep physiological cup — V. = 20/30, partial ptosis — diplopia — 
paresis of ext. rectus O.S. — 4 mos. later V. = 20/70, and complete 6th nerve paralysis and 
contraction of visual fields O.S. — 4 mos. exoph. showed puls, for the first time — deafness 
left ear — obj. bruit— Wassermann neg. — X-ray neg. — pressure on left carotid stopped 
bruit — T. by iodides — condition unchanged. 

(38) Damel and Barrios. — Rep. Ophth. Hosp., Buenos Aires, vol. i, p. 130. M. 61, 
Side ? Spont. onset with diplopia then facial paralysis and then puls, exoph. — loud intra- 
cranial bruit — no extraocular muscle palsies — V. good — compression of common carotid 
gave some relief of signs and symptoms. 

TRAUMATIC TYPE 

(1) Cheatham, — Louisville Monthly Jour. Med. and Surg., Jan., 1907, p. 267. M. 
48, O.D. Fall followed by puls, exoph. with bruit over rt. temporal region — ptosis — 
fundus O.S. shows optic atrophy — (V) loss except for light perception — no Wassermann 
— no X-ray — lig. of rt. common carotid gave improvement for a time and then recur- 
rence — neg. results. 

(2) Menacho. — (Discussion of Blanco’s paper — see above). F. 57, Side ? Follow- 
ing trauma of the side of her head, pt. developed puls, exoph. — compressive dressing 
caused cure in 6 weeks. 

(3) Gifford. — Ophthalmology, 1907, vol. iv, p. 21. M. 24, O.S. 6 months after 
head trauma developed puls, exoph. and 2 months later first noticed subj. bruit which 
could be best heard over O.S. — dil. of veins about eye — fundus normal — (V) O.S. =20/50 
— lig. of ext. carotid gave neg. results — later lig. of common carotid and dil. of upper lid 
and still progression in signs — (V) diminished and puls, tumor with thrill and bruit 
appeared about eye — limitation of ocular movements — removal of mass relieved exoph. — 
improved ocular movements — (V) regained to 20/30 — fundus showed si. pale disc. 

(4) Descarpextries. — Bull, de la Soc. dc med. du Nord, 1908, Lille, 1909, pp. 5 0I ~ 
503, De Raftele. M. 25, O.D., Trauma with loss of consciousness and ecchymosis about 

276 



INTRACRANIAL ARTERIO-VENOUS ANEURISM 


O.D. — 6 months later consulted author because of prominence of O.D.— bruit subj. and 
obj . — swelling at inner canthus of eye and oedema — dil. of veins of conj. no extraocular 
muscle palsies— fundus O.D. showed si. oedema of disc— compression of swelling and 
inner canthus stops bruit — (V) O.D. = J/j — no Wassermann no X-ray proposes (T) 
of KI, rest and gelatin injections. 

(5) Caklotti.— A m. Ocul., Paris, 1908, vol. cxxxix and cxl, p. 45°. M. 35, O.D. 
Trauma of head with unconsciousness— rt. 8th nerve palsy, earache and ecchymosis of 

lids puls, exoph. and ptosis of O.D.— intracranial bruit reinforced in systole— dil. veins of 

conj. and retina — pupils inactive and dil. and ext. ophthalmoplegia O.D. — (V) O.D. = 
5/10; O.S. = 5/7.5— visual fields normal— (T) rest gave no improvement— gelatin injec- 
tions gave improvement. 

(6) Becker. — Jahresbericht Gesell. Natur. u Heilk., Dresden, 1908-1909, p. 1. 
M. 19, O.D. Revolver bullet entered rt. frontal region — 2 days later exoph. and 
chcmosis — amaurosis O.D. — pupil dil. and reactionless — enucleation 2 weeks after acci- 
dent on mistaken diagnosis — 2 months after operation author saw Pt. and found pulsation 
over rt. orbital fossa synchronous with radial pulse and bruit — no Wassermann — X-ray 
showed foreign body near sella — compression of rt. carotid shut off bruit. 

(7) Eve. — Proc. Roy. Soc. Med., London, 1909-1910, vol. iii, Clin. Sect. 77. M. 39, 
O.S. After trauma headache, swelling O.S. — puls, exoph with systolic bruit over globe 
supraorbital and temporal regions — proptosis 8 mm. — enlargement of int. angular vein 
with thrill — fundus O.S. shows pulsation of dil. veins — diplopia — ophthalmoplegia in ext. 
O.S. — pupil reacts to light and darkness — good (V) — no Wassermann — X-ray shows 
fracture ?, left parietal region — (T) by rest and iodides — results not given. 

(8) Cotter 1 1.1,. — Edin. Med. Jour., 1910, N.S., vol. v, p. 54. M. 31, O.D. Trauma — 
great pain and loud subj. bruit — 5th day after accident protosis — puls, exoph. with 
bruit heard all over rt. side of head — thrill over swelling about orbit — diplopia and rt. 
6th nerve paralysis — fundus O.D. congested and haziness of both discs — (V) diminished 
O.D. — no X-ray — no Wassermann — compression of carotid stop pulsation — Iig. of caro- 
tid followed by complete cure. 

(9) Fry. — St. Barth. Hosp. Jour., 1910, vol. xviii, p. 40. M. 38, O.S. Fracture of 
skull with unconsciousness— 3 months later puls, exoph. and proptosis — bruit widely 
disseminated — dil. mass of vessels at inner brow with thrill — dil. and torttfous veins of 
lid — chcmosis — fundus O.D. shows dil. veins. (V) O.D. = 6/18; O.S. = 6/s. Pupil O.D. 
larger than O.S. — T. by rest and KI with marked improvement in exoph. and bruit. 

(10) Bai.ruena. — A rch. di. Oft. Hisp. Am., 1913, vol. xiii, p. 72. M. 25, C.S. 
Trauma. Shot in middle of forehead was followed by protrusion of O.S., puls, and 
proptosis— bruit loudest at upper inner angle of orbit — optic atrophy — T. by repeated 
gelatin injections subcutaneous and intravenous — cure of puls, exoph. 

(n) Morkton. — S t. Barth. Rep. Loud., 1914, vol. xlix, p. 73. M. Age ?, O.D. 
Trauma of head followed by pulsating exophthalmos with bruit — treated by rest, KI 
and low diet — improvement. 

(12) Ibid.- — F. 55, O.D. Two weeks after head trauma subj. bruit, frontal headaches 
and cedema of lids— puls, exoph. with proptosis, chcmosis and systolic bruit best heard 

above eye and in temporal region — dil. of veins above eve— fundus shows dil. veins 

paralysis of ext. ocular muscles and pupil dil. with no reaction to 1— wound tension— 
V. O.D. -6/36 corrected to 6/18, O.S. - 6/6— compression of carotid did not stop bruit. 
Systematic digital compression gave improvement and lig. of int. carotid removed puls, 
exoph. hut pallor of disc and poor V. was the end result. 


(13) Sattekr. — Lancet Clinic. Cincinnati, 1914. vol. cix. p. 230. M. youth, Bilal. 
Blow on rt. side of head— unconscious— headache, vomiting and subj. bruit— K;xoph. O.D 
with blurring of V.— one month later hilat. exoph. 2 cm. with puls. O.S. greater than 
O.D. proptosis and chcmosis— bruit heard over O.S. and 1. temple— fundi O.S. and O D 
showed dil. of veins and oedema of retina— marked dil. of epi bulbar veins-^ompression 
of 1. carotid stops bruit and reduces exoph. T. not stated. 
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(14) Tindall. — Hahnemann Monthly, Phil., 1915. vol. 1 , p 674. F. 55, Bilat. 
Trauma — bilat. puls, exoph. with bruit widely transmitted — dil. of veins of lids with 
puls. — fundi O.S. and O.D. showed engorgement of retinal veins with minute hemorrhages 
— not much visual disturbance — T. simply rest in bed and compress of eye — at end of 
6 weeks much improved. 

(15) Ring. — Trans. Col. Physicians, Phil., 1916, vol. xxxviii, p. 338. F. 32, O.S. 
Trauma — History of congenital swelling at inner margin of 1 . orbit and following a 
second operation for this condition exoph. and proptosis of O.S. developed — with attack 
of influenza signs increased — puls, exoph. with bruit and chemosis and dil. of veins of 
lid and about eye, fundus O.S. showed areas of retina choroiditis — ocular movements si. 
limited — V. — O.S. poor — T. not reported. 

(16) Ring. — Discussion of de Schweinitz case. Trans. Col. Phys., Phil., 1916, vol. 
lxxxvi, p. 343. Sex ?, Age ?, Side?. After trauma developed profound puls, exoph. 
and proptosis — 2 months later lig. of common carotid was followed by almost complete 
recession of globe (improved). 

(17) Rhodes. — Annals of Surgery, 1916, vol. lxiii, p. 389. M. 27, O.S. Trauma 
resulted in severe headache and a subj. and obj. intracranial bruit and puls, exoph. 2 cm. — 
obj. bruit heard best over O.S. and 1 . temporal region — congestion of veins about eyes — 
pronounced chemosis — fundus O.S. shows marked venous stasis with enormous dil. and 
tortuosity and general oedema of retina — V. — O.S. blurred — no Wassermann nor X-ray — 
compression of 1. carotid stops puls, and bruit. 

(18) Caillaud. — Arch, d’opht. Paris, 1916-1917, vol. xxv, p. 746. M. 35, Bilat. 
Trauma followed in 19 days by puls, exoph. O.S. and then O.D. — bruit over O.S. — bilat. 
chemosis — dil. of veins above eyes with thrill O.S. — fundi showed dil. veins and arteries 
and pale discs — paresis of extraocular muscles more marked in O.S. than O.D. — corneal 
reflex about O.S. present O.D. — X-ray showed doubtful I. frontal fracture — no 
Wassermann — T. without avail by digital compression — lig. int. carotid both sides with 
7-day interval — cure of bilat. puls, exoph. — haemiplegia, aphasia and death 2 days post-op. 
Autopsy — no defect in cavernous sinus but int. carotid not examined. 

(19) Franke. — Deutsche Med. Wchnschr. Leip. u. Berk, 1917, vol. xliii, p. 159. 
F. 40, O.D. Following trauma developed subj. bruit and puls, exoph. — obj. bruit also, 
systolic in time — paralysis of extraocular muscles, 3rd, 4th, and 6th nerves — pupil fixed — 
double lig. and removal of venous plexus behind eye — improved. • 

(20) Shand. — Jour. Roy. Naval Med. Service, 1917, vol. cxi, p. 226. M. 34, O.D. 
Patient was struck on the head with wooden club — loss of consciousness for 20 min. 
with bleeding from nose and mouth — oedema about O.D. — 10 days later pain and pro- 
trusion of O.D. — one month after accident bruit noticed and exoph. increased — fundus 
O.D. shows dil. retinal veins — unable to close lids O.D. — all movements of globe limited — 
blurring of vision — no Wassermann nor X-ray — compression of rt. carotid lessens bruit — 
lig. of rt. common carotid resulted in cure — si. blurring of vision O.D. 

(21) Mayou. — Trans. Ophth. Soc. United Kingdom, 1917, vol. xxxvii, p. 186. M. 
age ?, O.D. Soldier received schrapnel wound behind rt. mastoid. X-ray located 
shrapnel in rt. temporal bone — puls, exoph. with bruit and proptosis — rt. facial palsy — 
lig. rt. int. carotid without avail. 

(22) Ridley. — Discussion of Mavou's article (see above). Sex ?, Age ?, Side ?. 
Puls, exoph. with bruit developed after trauma of head — lig. of common carotid effected 
cure. 

(23) Whitehead. — Discussion of Mavou’s article. Sex ?, Age ?, Side ?. Head 
trauma followed by puls, exoph. with intracranial bruit — lig. of common carotid effected 
cure. 

(24) Ibid . — Sex ?, Age ?, Side ?. Puls, exoph. with intracranial bruit developed 
after bead injury — lig. of common carotid was followed by cure. 
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(25) Galorike.— Brit. Jour, of Oplith., March, 1918, P- 174 - (Abstract.) M. 18, 
Side ?. Trauma puls, exopli. T. by lig. of superior ophthalmic vein— puls, exoph. 

receded satisfactorily but there was loss of V. and optic atrophy.. 

(26) Ibid— Sex ?, Age 58, Side ?. Trauma puls, exoph.— lig. of sup. ophthalmic 

vein gave good results as regards exoph. and puls. 

(27) Ibid— M. Age ?, O.D. Head trauma was followed in 1 hr. by subj. bruit 
referred to rt. ear — puls, exoph. proptosis — complete ptosis — some loss of V. lig. of rt. 
carotid and sup. ophthalmic vein followed by satisfactory results and dim. V. 
returned somewhat. 

(28) Gibson. — Med. Jour., Australia, 1918, vol. xi, p. 203. F. 19, O.S. Head 
trauma followed by puls, exoph. with loud continuous bruit accentuated during systole 
over O.S. and over 1 . temporal region — fundus shows dil. of veins — proptosis V. O.S. 
and O.D. 5/6 — pressure over 1 . carotid stops puls, and bruit lig. 1 . common carotid 
followed by improvement. 

(29) Salus. — Klin. Monatsbl. f. Augenh., 191S, vol. lx, p. 253. A!. 22, Bilat. Fol- 

lowing accident bleeding and blindness of O.D. — bilat. puls, exoph. O.D. — 25 mm., 
O.S. = 24 mm., widely disseminated subj. and obj. bruit — many dil. tortuous vessels of 
conj. — nodulated puls, swelling at inner canthi of both eyes — fundi O.D. shows retinitis 
proliferous traumatica O.S. dil. and tortuous veins, puls, arteries and hypertemic papilla — 
marked limitation of extraocular movements O.D. less marked O.S. — pupil O.D. rigid 
O.S. reacts well — loss of sensation of cornea O.D. — V. — O.D. amaurosis, O.S. dim. — 
visual fields normal— X-ray shows bone defect in ant. fossa — disappearance of bruit upon 
rt. carotid compression — no report concerning T. 

(30) Bell. — Arch. Oplith. N. Y., 1919, vol. xlviii, p. 84. M. 48, Bilat. Trauma 
of head followed by puls, exoph. O.D. ^24; O.S. = 22 — proptosis — bruit heard in both 
temporal regions more on rt. — fundi show engorgement of retinal vessels O.S. and O.D. 
and choroid retinitis O.D. — diplopia and restriction in ext. ocular movements — V. O.D.= 
20/50; O.S. = 20/40. X-ray reveals no signs of fracture — no Wassermann — lig. of com- 
mon carotid followed by decided improvement. 

(31) Margarucci. — Riforma. Med. Nap., 1919, vol. xxxv, p. 919. M. Age ?, O.S. 
Trauma followed by puls, exoph. with intracranial bruit — 1 year previous had lost 
opposite eye by war wound — dil. of vein about orbit and congestion of conj. — moderate 
chemosis — ptosis and deviation of O.S. — pupil reaction conserved — V. not impaired — 
Wassermann not taken — X-ray shows foreign body on rt. side in sphenoidal bone — com- 
pression of 1. carotid does not stop bruit but pressure over rt. carotid does — conclusion was 
that arterio-venous communication was on 1. side but failed to show because that eye had 
previously been enucleated — lig. of rt. common carotid was followed by some involuntary 
movements of 1. side but no improvement of eye condition — following a second lig. of 
the same vessel the patient was cured. 

(32) Fasano. — Discussion of Margarucci article. M. Age ?, Side ?. Fracture of 

the base of the petrous portion of the temporal bone a puls, exoph. resulted no 

Wassermann — X-ray showed fracture — lig. of common carotid and jugular vein fol- 
lowed by death — fatality due not only to operation, but to severity of fractured skull. 
Autopsy — communication between cavernous sinus and int. carotid. 

(33) Menacho. — Arch, de Oft Hisp. Ann, 1919, vol, xx, p. 20. Sex ?, Age ?, 

O.D. Trauma of rt. side of head was followed by puls, exoph.— intermittent systolic 
bruit— puls, swelling of veins in rt. temporal region — V. O.S. = 1/4, O.D. — blind— digital 
compression of artery was followed by disappearance of puls, and exoph. but atrophy 
of the optic nerve O.D. resulted. 1 

( 34 ) OuRGAim— Marseille Med., 1919, vol. Ivi, p. 607. M. Age ?, (soldier). O.S 
Was knocked over by exploding shell and few days later developed exoph. which later 
pulsated— proptosis— bruit reinforced in systole was heard over eve— hyperremia of coni 

279 



CHARLES EDWARD LOCKE 


— fundus O.S. reveals dil. vein with undulations synchronous with pulse — no Wassertnann 
nor X-ray — no T. nor outcome reported. 

(35) Bielschowsky. — Munchen Med. Wchnschr., 1919, vol. Ixvi, p. 700. M. 13, 
O.D. Four weeks after injury developed diplopia and subj. intracranial bruit — puls, 
exoph. O.D. 13 mm. with obj. bruit particularly over globe — puls, greatly dil. veins near 
inner canthus and of supraorbital region also of upper lid — dil. veins of conj. — fundus 
O.D. shows dilated and tortuous veins — complete 6th nerve paralysis O.D. — V. and visual 
fields normal — no Wassertnann nor X-ray — T. digital compression of rt. carotid for 8 
weeks results not given. 

(36) Lapersonne and Sendrae. — Bull. Acad, de Med. Par., 1919, vol. lxxxii, p. 515. 
M. 37, O.D. Trauma followed by non-puls, exoph. with subj. and obj. bruit widely 
transmitted and synchronous with pulse but best heard in rt. temporal and frontal 
regions — retinal veins dil. congested and tortuous — chemosis — no Wassertnann — no X-ray 
— pressure over carotid stops bruit — lig. of rt. common carotid without preliminary course 
of digital compression effected cure. 

(37) Ibid. — M. 36, Bilat. Exophthalmos following trauma with subj. and obj. con- 
tinuous bruit best heard in temporal region and accentuated in systole — chemosis dil. 
puls, angular vein with thrill — complete ext. ophthalmophlegia with complete ptosis — V. 
poor — fundi show oedema of discs — no Wassertnann — no X-ray — lig. of rt. common caro- 
tid gave neg. results — after 5 months of digital compression, lig. of left common carotid 
caused marked improvement. 

(38) Magee. — A m. Jour. Ophth., 1919, vol. ii, p. 74. M. 24, O.S. After trauma 

puls, exoph. developed with proptosis and subj. and obj. bruit over 1. temple — veins of 
upper lid dil. and tortuous — congestion of bulbar and palpebral conj. — severe headaches — 
fundus O.S. neg. — ptosis and complete immobility of globe — pupil somewhat dil. and 
reactionless to 1. — photophobia — V. O.S. = — enucleation followed by lig. of int. carotid 

without a preliminary course of digital compression resulted in hemiplegia — in a few 
weeks hemiplegia cleared and eye condition was practically cured. 

(39) Arganaraz and Del Valle. — Rev. Asoc. Med. Argent., 1919, vol. xxx, p. 377. 
M. 27, Bilat. Severe trauma to head and bleeding from nose and ears 9 mos. ago — 
subj. bruit and later violent pain of O.S. Bilat. pul. exoph. — 34 mm. with bruit — thrill 
over dil. vein — dilatation of conj. vein — fundi showed congested and swollen discs — 
pupils dilated and fixed — cannot converge with either eye — X-ray neg. — no Wassermann — 
compression of carotid dim. bruit — lig. of int. carotid caused hsemiparesis which recovered 
in 5 months — puls, exoph. much improved. 

(40) Ibid. — M. 33, O.D. Head trauma in auto accident — bleeding, loss of con- 
sciousness — deafness rt. ear — pul. exoph. O.D. and bruit — fundus O.D. optic neuritis — 
paralysis ext. ocular muscles O.D. — V. dim to 2 meters — no Wassermann — no X-ray — T. 
by subcutaneous injections of gelatin — cure. 

(41) Spencer. — Proc. Roy. Soc. Med. Lond., 1919-1920, vol. xiii, clin. sect., p. 73. 
M. 26, Bilat. Traumatic pulsating exophthalmos with subj. and obj. bruit best heard 
over O.S. — proptosis greater O.S. than O.D. — venous engorgement both upper lids, more 
on left — chemosis O.S. — 6th nerve palsy O.S. — carotid compression stopped bruit — no 
Wassermann — X-ray neg. Lig. of left then rt. common carotid followed by slight 
improvement. 

(42) Gomez, No. 2. — Brazil Med. Ros de Jan., 1920, vol. xxxiv, p. 29. Sex ?, 
Age ?, Side?. After trauma of head developed a puls, exoph. with intracranial bruit — 
lig. of common carotid brought “ satisfactory results.” 

(43) Df. Raffele. — Riforma Med. Napoli, 1920, vol. xxxvi, p. 345. M. 20, Side ?. 
Puls, exoph. of traumatic origin. Treatment not stated. 

(44) Thompson. — A m. Jour. Ophth., 1920, vol. iii, p. 605. F. 32, O.D. Following 
head trauma sharp pain around O.D., then marked exoph. and systolic bruit — chemosis — 
enlarged vessels of upper lid — fundus O.D. showed veins full and tortuous and disc 
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margins indistinct — ocular movements limited with complete absence of abduction 
pupil si. dil. and reacts to 1.— V. O.D. = 20/70; O.S. = 20/30; no Wassermann— nor X-ray. 
Compression of rt. common carotid stopped bruit — T. rest and digital compression 
results not given. 

(45) Erggelet, — Munchen Med. Wchnschr., 1920, vol. lxvii, p. 4 12 - M. Age ?, 
O.D. After trauma developed puls, exopli. with subj. and obj. bruit — extraocular palsies 
— pupil rigid — fundus O.D. showed only stubs of vessels — T. by lig. of int. carotid after 
lengthy preparation — improvement. 

(46) Pollet and Decherf. — Bull, et mem. Soc. de Chir. de Par., 1920, vol. xlvi, 
p. 102. M. 36, Bilat. Trauma of head with 1. facial paralysis — 15 — 20 days later con- 
tinuous subj. bruit — puls, exoph. with chemosis of O.S. than of O.D. — obj. bruit over 
entire head — fundi showed dil. and tortuous veins — no X-ray — no Wassermann — com- 
pression of 1. carotid stopped bruit— T. of digital compression failed— lig. of 1. common 
carotid caused improvement. 

(47) Sattler. — Zeitschr. f. Augenh. Berl., 1920, vol. xliii, p. 534- M. 21, O.D. 
Fracture of skull followed by bruit in head and blindness O.D. — puls, exoph. 10 mm. 
with widely transmitted subj. and obj. intracranial bruit — puls, mass on upper lid and dil. 
of conj. vessels fundus O.D. showed puls, retinal veins — globe O.D. immobile — pupil 
moderately dil. and reactionless — tension O.D. 23-30 mm. O.S. 7-9 mm. V. — O.D. = 5/30; 

0. 5. = 5/25 — rest in bed and digital compression used without benefit — lig. of rt. int. 
carotid followed by improvement — 3 months later developed rheumatism and died of 
pneumonia — no autopsy. 

(48) Ibid. — M. 26, Bilat. Fractured skull followed by puls, exoph. — intracranial 
bruit and puls, swelling at inner angle of orbit — improvement with relapse in 1916 — 
exoph. well marked again also puls, swelling near inner canthus — rt. pupil greater than 

1. — fundus O.D. showed dil. and tortuous veins — improved — 2d relapse 1919, with exoph. 
of O.D. 19 mm. and now also of O.S. 18 mm. — puls, swelling enlarged — episcleral vessels 
dil. and tortuous and ciliary injection O.S. and O.S. — ext. rectus palsy O.D. pupil neg. — 
tension O.D. 15-11 mm., O.S. 14-15 mm. — fundi show dil. retinal veins and hemorrhages — 
medical T. and digital compression without avail — after lig. of rt. int. carotid pulsation 
returned in angular vein — and 3 days after lig. of angular vein bruit returned but became 
less marked, as did the other signs — improved. 

(49) Sattler. — M. 15, O.S. Fractured skull resulted in optic atrophy of O.S. and 
4 months later exoph. then a puls, swelling at int. angle of orbit — 17 years after accident, 
increase in exoph. and dim. motion of O.S. — then after one year of daily digital com- 
pression of carotid there was a sudden pain and signs of thrombosis of swelling at int. 
angle — following this marked improvement in signs — V. — O.D. = 5/5 corrected but disc 
of O.S. was atrophic. 

(50) Sattler. — Ztschr. f. Augenh. Berk, 1920, vol. xliii, p. 534. M. 17, O.D. One 
month after fractured skull bilat. 6th and 7th nerve palsies developed and 5 or 6 months 
later exoph. with blowing subj. bruit — proptosis 9 mm. forward 5 mm. downward — dil. 
veins with thrill in supraorbital region— fundus O.D. showed veins dil. and puls, and 
retinal hemorrhages — ocular tension O.D. 10-15 mm. O.S. 12-13 mm. — compression of 
carotid stopped bruit and puls. — course of digital compression for 5 days — lig. of int. 
carotid followed by improvement. 

(51) Seyforth. — Munchen Med. Wchnschr., 1920, vol. lxvii, p. 1092. M. 22, O.D. 
Trauma followed by puls, exoph., proptosis and chemosis— bruit synchronous with pulse— 
dil. and tortuous veins of upper lid and in supraorbital region with thrill— no Wassermann 
nor X-ray — compression of carotid causes thrill to vanish— lig. of rt. int. and ext. carotid 
without preliminary digital compression and mass lig. of veins of orbital ridge— sepsis 
developed and death 9th post-op. day. Autopsy — communication between aneurism of 
int. carotid with cavernous sinus and also with dil. ophthalmic vein. 
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(52) Posey. — Penn. Med. Jour., 1920, vol. xxiii, p. 658. M. 66, Bilat. After head 
trauma developed bilat. puls, exoph. (O.S. 6 mm. and O.D. less) — proptosis and subj. and 
obj. bruit — mass of dil. veins with thrill above both eyes — both eyes practically immobile; 
pupils 2 1 / 2 mm. reacting sluggishly — fundi show marked dil. and tortuosity of veins and 
atrophy of both discs — compression of rt. carotid controlled bruit and puls. — partial 
occlusion by lig. of rt. carotid and lig. of prominent veins about eyes effected cure. 

(53) Ibid. No. 2. — M. 50, O.S. Head trauma was followed by pain and swelling 
about O.S. and subj. bruit — puls. 6 mm. — dil. veins with thrill above eye — fundus 
shows dil. of veins and blurring of disc margins — only si. ocular muscle palsy. V. — 
O.D. = 5/7.5; O.S. = 5/21; pressure over 1. carotid stopped while pressure over rt. 
lessened bruit — no Wassermann and no X-ray — no preliminary course of digital compres- 
sion of carotid. Hsemiplegia resulted after lig. of 1. carotid and bruit stopped — death 
2 weeks later — no autopsy. 

(54) Ibid. No. 3. — F. 43. Bilat. Followed head trauma developed subj. bruit and 
diplopia — bilat. puls, exoph. O.D. 24 mm.; O.S. 22 mm. — bruit heard over both eyes — 
dil. blood-vessels in each supraorbital region — fundi show dil. and tortuous veins without 
neuritis — pupil O.D. 4 mm. with sluggish reaction while pupil O.S. 2 J4 mm. and active — 
rt. 6th nerve pals}' — V. each eye 5/9. Pressure on 1. carotid stopped bruit — lig. 1. carotid 
and veins of rt. orbit and 10 days later resection of veins about O.S. resulted 
in improvement. 

(55) Ferrero. — Arch. ital. di chir., Bologna, 1921, vol. iii, p. 405. F. 24, O.D. 
Fracture of skull in auto accident followed by pain in rt. temple and intermittent bruit in 
rt. ear — puls, exoph. O.D. — congestion about eye — diplopia — 6th nerve palsy O.D. — no 
Wassermann — X-ray showed fracture of parietal and temporal bones probably extending 
into sella — lig. rt. int. carotid was followed by improvement. 

(56) Poulard and Bailliart. — Ann. d’Ocul. Par., 1921, vol. clviii, p. 227. Sex ?, 
Age ?, O.D. Trauma. After fracture of skull puls, exoph. appeared — both common 
carotids were lig. yet exoph. persisted and pupil remained dil. and immobile. 

(57) Yoakam. — Arch. Neur. and Psych., 1921, vol. v, pp. 754-755- M. 13, O.S. 
Gunshot wound. (See reference in present article, p. 16.) 

(58) Weber. — Abst. in Rev. Gen. d'Ophth., 1921, vol. xxxv, p. 140. M. — young 
man — O.S. Trauma. Bullet entered 1. maxillary region and made its exit near rt. ear. 
Some weeks later a puls, exoph. developed. Lig. of common carotid resulted 
in improvement. 

(59) Uffreduzzi. — Giornale della R. acad. di Med. di Turino, 1921, vol. xxvii, p. 15. 
M. Age ?, Side?. Following teinporo-parietal fracture developed puls, exoph. — lig. of 
int. carotid followed by cure. 

(60) Tewfik. — Bull. Ophthal. Soc. Egypt, Caro, 1921, p. 62. M. 15, O.D. Gunshot 
of head followed by puls, exoph. and proptosis — nodular swelling about eye with thrill — 
V. — O.D. = 6/18 — no Wassermann — X-ray shows 2 small shot close to pituitary fossa — 
no T. nor results reported. 

(61) May. — Jour. Iowa State Med. Soc., 1921, vol. xi, p. 346. M. 18, O.D. Frac- 
ture skull was followed by subj. bruit and puls, exoph. — obj. bruit heard best over globe — 
dil. veins at inner angle of orbit with thrill — engorged scleral veins — fundus O.D. shows 
dil. of vessels and obliteration of inf. retina! artery — bilat. int. squint — si. dil. pupil which 
reacts to 1 & d — loss of sensation of cornea and about eye — V. corrected O.D. -20/30; 
O.S. = 20/20 — no Wassermann — X-ray shows fracture of base involving sphenoid lig. 
of sup. ophthalmic vein was followed by cure. 

(62) Riese. — Deutsche Med. Wchnschr. Leip. u. Berk, 1921, vol. xlvii, p. 1090. 
M. 17, O.S. — Headaches and intracranial bruit after trauma — puls, exoph. with obj. 
bruit over it — dil. of veins of conj. — cxtraocular palsies O.S. — pupil dil. and reactionlcss — • 
optic atrophy and loss of V. — no Wassermann nor X-ray — T. by systematic digital 
compression of carotid — no improvement — lig. of 1. int. carotid gave improvement — later 
enucleation of O.S. 
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(63) Hartshorne. — Am. Jour. Ophth., 1921, 3- s., vol. iv, p. 353- F- I2 > O.S. 
After head trauma marked exoph. (5 mm.) with obj. bruit over O.S. and 1. temple 
swelling about O.S. — fundus reveals dil. and tortuous veins — complete ptosis and paralysis 
of ext. ocular muscles O.S. — pupil dil. and inactive V. = I5/ I 5 fields normal no 
Wasscrmann — X-ray neg— bruit stopped by pressure over 1. carotid— lig. of 1. int. carotid 
resulted in almost entire disappearance of exoph. and improvement in ocular paralysis. 

(64) Cottle. — Am. Jour. Ophth., 1922, vol. v, p. 658. M. Age ?, O.S. Trauma 
bullet penetrated cranial cavity entering left cheek — O.S. became swollen and V. was 
lost as well as all movements— puls, exoph. — proptosis— bruit widely transmitted— swelling 
in supraorbital region — conj. injected — corneal anaesthesia — hearing reduced on 1. — X-ray 
shows bullet fragments in region of 1. mastoid — lig. of 1. common carotid very much dim. 
puls, exoph. and movements of globe returned — partial return of sensation to eye — some 
puls, of globe when patient is in prone position. 

(65) Key. — Discussion of Wheeler’s paper (see above). M. 49, Side ?. After 
head trauma puls, exoph. with bruit, proptosis and dim. of V. to 20/200 — T. by almost 
constant digital compression for 10 days and end of this time bruit disappeared, proptosis 
receded and V. improved to 20/25 — cure. 

(66) Ibid. — Sex ?, Age ?, Side?. Severe head trauma followed by puls, exoph. and 
bruit but disappeared with use of Neff clamp on common carotid. 

(67, 68) King. — Discussion of Wheeler’s paper. Sex ?, Age ?, Side ?. Two cases 
of trauma — puls, exoph. treated by placing a silver band on the carotid arteries only 
partially obliterating the lumen — in 2 weeks after the first operation to the arteries will 
be completely obliterated. 

(69) Kunz. — Zeit. fur Augenli., 1922, vol. xlvii, p. 166. M. 19, O.S. Trauma. 
Two months after head injury with symptoms of fractured skull pt. developed puls, 
exoph. — 4 months after injury lig. of 1. int. carotid caused symptoms to disappear — 
6 months later puls, exoph. returned. 

(70) Heuser. — Discussion of Kunz’s paper (see above). Sex ?, Age ?, Side ?. 
Trauma following fracture of base of skull — puls, exoph. with bruit — T. not described. 

(71) Fenton.— A m. Jour. Ophth., 1922, vol. v, p. 802. F. 24, Bilat. Blow on jaw- 
unconsciousness — on awakening heard bruit in rt. ear — one week later diplopia and extra- 
ocular palsies — 1 month later puls, exoph. O.D. with obj. bruit — then paresis of 3rd, 
4th and 5th nerves and corneal ulcer — 5 months after injury bilat. puls, exoph. and 
paralysis of extraocular muscles on both sides — no Wassermann nor X-ray — lig. of rt. int. 
carotid (8 months) caused marked improvement. 

(72) Cauchoix. — Bull, et Mem. Soc. de Chir. de Par., 1921, vol. xlvii, p. 153, loc. 
cit., 1922, vol. xlviii, p. 20. M. 47, O.D. Trauma— 27 days later puls, exoph. O.D.— bruit 

accentuated in systole heard best over O.D.— dil. of veins about O.D. — no Wassermann 

compression of rt. carotid stopped these signs— lig. of rt. and 1. common carotid arteries, 
3-day interval— improvement but recurrence in 8 months— lig. of rt. sup. ophthalmic 
V. — no report of result. 

(73) Swift.— Am. Jour. Ophth., 1921, 3. s., vol. iv, p. 124. M. 23, Bilat. Traumatic 
—bilat. puls, exoph. with subj. and obj. bruit heard in temporal and frontal regions— fundi 
show engorgement and tortuosity of arteries and veins and paleness of both discs— bilat. 
ptosis and both eyeballs fixed and si. divergent— pupils dil. and reactionless and marked 
loss of V. in both eyes— no Wassermann nor X-ray— lig. of rt. int. carotid caused marked 
improvement of O.D. and si. improvement O.S. 

(74) Pascale.— Ann. ital. di. chir. Nap.. 1922, vol. i, p. 144. M. 20, O.S. Shot 
near 1. ear— subj. bruit of 1. side of head and 1. facial paralysis— puls, exoph. with obj. 
bruit reinforced in systole— dil. of small arteries and veins of conj.— fundus O.S. sh 

hypenemia and dil. of veins— no Wassermann nor X-ray — V. O.D. = 9/10- O.S =' 1 

urine normal— compression of carotid checks bruit— lig. of 1. int. carotid effected 
complete cure. 
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( 75 ) Ibid. — M. 17, O.S. After being kicked in region of O.S. by a mule the local 
condition subsided except for oedema of upper lid — subj. intracranial bruit — auscultation 
revealed systolic bruit — puls, exoph. — tumefaction of upper eyelid with visible puls, and 
palpable thrill — no Wassermann — 1 year later lig. of common carotid — death. Autopsy: 
Arterio-venous aneurism of int. carotid. 

(76) Whitham. — Am, Jour. Ophth., 1923, vol. vi, p. 81. M. 30, O.S. Fracture of 
skull followed by rt. lxemiplegia and aphasia which soon cleared — marked puls, exoph. 
with subj. and obj. bruit — chemosis and great engorgement of palpebral and bulbar 
conj. — fundus O.S. shows retinal veins dark and dilated and disc margins blurred — 
lagophthalmos and definite restriction of movements of O.S. — normal pupil reactions — 

V. O.S. =20/60; O.D. = 20/20 + A Visual fields neg. Wassermann neg. — X-ray showed 

linear fracture of 1. orbit — lig. 1. int. carotid followed by great improvement. 

(77) Ibid. No. 3. — M. 49, O.S. Six days after head trauma developed bilat, promi- 
nence of eye and congestion — 1. subtemporal decompression was followed by aphasia and 
onset of puls, exoph. of O.S. with widely transmitted bruit — chemosis — dil. of retinal 
veins — cloudiness of media and cornea — 6 weeks later lig. of 1. int. carotid followed by 
complete cure. 

(78) Ibid., No. 4. — F. Age ?, O.S. One week after trauma developed puls, exoph. 
O.S. with loud bruit over globe and over 1 . side of head — oedema of bulbar conjunctivum 
fundus O.S. revealed full and tortuous veins and paleness of optic nerve — limitation of 
movements of globe — pupil neg. V. O.S. — 20/30; O.D. = 20/20 — no Wassermann — 
X-ray neg. — lig. of 1 . int. carotid gave improvement. 

(79) Ibid., No. 5. — M. 45, O.S. Three weeks after head trauma diplopia, severe 
pain and puls, exoph. (3 mm.) of O.S. appeared — continuous intracranial bruit accentuated 
in systole, also thrill — oedema of lids and of bulbar conj. — with dil. of vessels — all move- 
ments of eye absent — pupil reacts to 1 and d — V. O.D. = 20/30; O.S. = 6/200 — 5 days later 
lig. of 1. ext. carotid and metal band placed on 1. common carotid — patient discharged 
cured on 16th post-operative day. 

(80) Santa Cecilia. — Brazil Med. Rio de Jan., 1923, vol. xxxvii, p. 4. M. 19, 
O.D. Trauma followed by puls, exoph. synchronous with pulse with subj. and obj. 
bruit — conj. O.D. congested — fundus O.D. showed engorgement of veins — diplopia and 
rt. 6th nerve palsy — lig. of rt. common carotid without avail but later realization with 
lig. of ext. carotid gave marked improvement. 

(81) Case report in present article, 1923. 

(82) Case report in present article, 1923. 

(S3) Case report in present article, 1923. 

CASES WITH ETIOLOGY NOT STATED 

(1) Cover and Stevens.— Ophth. Rec., 1909, vol. xviii, p. 128. Sex ?, Age ?, 
Etiol. ?. Puls, exoph. was cured by ligation of the common carotid. 

(2) Fuller. — Discussion of Halstead’s paper. Surg., Gyn. and Obs., 1911, vol. xii, 
p. 29S. Sex ?, Age ?, Side ?, Type ?. Pulsating exophthalmos — ligation of common 
carotid with improvement and the recurrence — later pressure over orbit for long inter- 
vals effected cure. 

(3) Hepburn. — Am. Jour. Ophth., 1920, 3. s., vol. Hi, p. 144. — M. Age ?, Side ?, 
Type r. Pulsating exophthalmos with proptosis and bruit — dilated supraorbital veins — 
vision 6/6 — ligature of common carotid did not improve the condition. 

(4) Rodineau. — Gaz. des Hosp., 1921, vol. xciv, p. 187. Sex ?, Age ?, Side ?, 
Etiol. ?. Puls, exoph. in which ligation of one common carotid was made and then 
5 or 6 weeks later the other common carotid was ligatured — the results were satisfactory. 

(5) Burci. — Discussion of Margarucci article (see above). M. Age ?, Side ?, 
Etiol. ?. Pulsating exophthalmos cured by ligation of inteinal carotid. 
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(6) Key. — Discussion of Wheeler’s paper (see above). Sex ?, Age ?, Side ?, 
Type ?. Case of pulsating exophthalmos with bruit — proptosis and some loss of vision — 
after ligature of the common carotid signs disappeared and vision improved (cure). 

(7) Mann. — Discussion of Becker’s case (see above). M. Age ?, Side ?, Etiol. ?. 
Pulsating exophthalmos with bruit was cured after an accidental severe head bumping. 

(8) Clegg. — Discussion of Mayou’s article (see above). M. Age ?, Side ?, Type ?. 
Puls, exoph. without subjective bruit. Treated by ligation of carotid and patient when 
seen 1 year later was entirely cured. 

(9) Elliot. — Discussion of Mayou’s article. Sex ?, Age ?, Side ?, Type ?, Puls, 
exophthalmos with bruit heard all over head — patient improved without treatment. 

(10) Collins. — Discussion of Mayou’s article. — M. Age ?, Side ?, Etiol ?. Pulsat- 
ing exophthalmos with intracranial bruit — ligation of the common carotid was followed 
by disappearance of the pulsating exophthalmos and then some return later (improved). 
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BOOK REVIEWS 

Dislocations and Joint- fractures. By Frederic J. Cotton, M.D., Visit- 
ing Surgeon to the Boston City Hospital. Second Edition, Reset, 8vo, 
745 pages with 1329 illustrations from drawings by the author. Philadel- 
phia and London : W. B. Saunders Company, 1924. 

Doctor Cotton first embodied his experiences and opinions in the matter 
of dislocations and joint-fractures in his book which was published fourteen 
years ago. That book was sufficient to establish his reputation as an accurate 
observer and an original thinker. Still more will this new edition add to his 
reputation. Much has happened since 1910. Experience has broadened — 
judgment has matured — surgery has developed, and it is well that the volume 
of so man)' years ago be now revised. 

The special value for this book rests in its personal character. There is 
a certain dogmatism and positiveness about the way in which the writer’s 
views are presented which is attractive and impressive. The field to which 
the author proposes to confine himself is the one in which most of the diffi- 
culties of traumatic bone surgery are found. 

We recommend to the reader the careful perusal of the introduction which 
in itself, in the view which it gives of the problems connected with joint- 
fractures, is full of real surgical philosophy. We endorse especially this 
statement of his : “ No damage to any machinery, human or other, increases its 
efficiency, and in the human machinery we cannot replace parts. Many breaks 
and dislocations do damage absolutely irreparable; many do damage entirely 
unrecognizable at the time. * * * Our duty is to obtain, in the given case, 
the best results obtainable in this case by whatever means are at hand. * * * 
No book can make a man a fracture expert. * * * Experience, common 
sense, capable and trained fingers, and perhaps most important of all what 
you call mechanical sense, must help him out.” 

The reviewer would like to emphasize this statement in fracture work. 
Common sense and mechanical sense are essential to make experience and 
technical training of especial value in fracture work. It is in the degree 
to which this book reflects these two elements, common sense and mechanical 
sense, that it is to be commended. 

The wealth of illustrations which the book contains will increase its value 
to the student. The teachings are sound and clearly and forcibly presented. 
It is a welcome addition to the literature of joint and bone traumatisms in 
which American surgery is already so rich. Lewis S. Pilcher. 

Operative Surgery. By J. Shelton Horsley, M.D., St. Louis. C. V. 
Mosby Company, 1921. 

This single volume of 721 pages, containing 613 original illustrations 
devoted to operative surgery, is largely the result of the author’s own personal 
experience. There is no attempt made to describe all surgical operations. 
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The ones that are described, however, have either been done by the author, 
himself, or are those, which, in his opinion, are best suited for the particular 
condition under discussion. The work while not complete is comprehensive. 
As a rule only one method is described. In several instances, however, several 
procedures are given. The sections on blood-vessel surgery, plastic surgery, 
gastro-intestinal surgery, genito-ur inary surgery, and the chapters dealing 
with technic, drainage, infection, complications following operations, hemor- 
rhage, shock and blood transfusion are especially illuminating and instructive. 

The outstanding feature of the work seems to be the emphasis placed upon 
the importance of the physiologic function and the interpretation of the 
biologic processes that follow surgical operations. For instance, a cigarette 
drain placed into an abscess cavity does indeed accomplish drainage, but not 
mechanically. It drains because it is sufficiently irritating to produce a 
stimulus which reverses the flow of the local lymphatic circulation. The 
lymph instead of absorbing the pus pours out into and around the drain in 
an attempt to extrude it. Plating of fractures gives good primary results 
from a mechanical standpoint, but the biologic results are far from ideal. 

The book under review is certainly not a text-book for the use of medical 
undergraduates. But, in the library of the younger doctor, who is studying 
to become a surgeon ; to the surgeon who has already arrived ; to anyone inter- 
ested in the technic of operative surgery, this book will And a welcome place. 

Merrill N. Foote. 

Modern Urology, in original contributions by American authors, edited by 

PI ugh Cabot, M.D. 2 vols., 8vo, 2nd and revised edition. Lea and 

Febiger, Philadelphia, 1924. 

This work is written by twenty-eight of the leading urological surgeons of 
(he United States. It is by far the best book that has ever been written on the 
subject up to date. Most of the chapters are complete in every detail, giving 
full references to original sources, which is a most essential detail for a book 
of its sort. 

Those articles which stand out particularly in vol. i, are as follows : IV. 

Syphilis of Genito-urinary Organs. V. — Anatomy, Anomalies and Injuries 
of the Penis. VIII. — Infections of Urethra and Prostate. XIII. — Hydro- 
cele, Iisematocele, Spermatocele and Varicocele. XVI. — Tumors of the Tes- 
ticle. XVII, XVIII, XIX on the Prostate Gland. 

The chapter on prostatic obstruction was written in the previous edition 
by the inimitable and beloved, the late Dr. Paul M. Pilcher, and will always 
stand as a monument to his genius and thoroughness. In the present edition 
this subject is ably handled in an unbiased manner, bringing the subject 
up to date. 

If there are any weaknesses in this volume, they are in Chapter I, which is 
not complete in that it does not describe nearly all the valuable instruments of 
the day. Chapter III is so poorly illustrated that it is almost spoiled and 
Chapter VI is merely an exposition of the author’s personal views, which does 
not seem to be sufficient for a book of this character. 
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The outstanding thesis in the second volume is Chapter VIII. — Anatomy, 
abnormalities, injuries and diseases of the ureter. The author has presented 
the subject in a masterful manner. It is beautifully illustrated and should 
be a permanent monument to his scientific ability and personal pertinacity. 
The subjects particularly well handled are: Chapter II. — Malformations and 
diverticula of bladder ; Chapter IV. — Infections of the bladder ; Chapter V. — 
Stone in the bladder; Chapter VII. — Tumors of the bladder; Chapter XII. — 
Infections of the kidney. In fact, all the articles in the second volume are 
masterpieces with the possible exception of those dealing with parasites of 
the bladder, which present a very difficult subject and concerning which noth- 
ing particularly new has been contributed of late years. 

In reviewing a work of such excellence, one hesitates to make any criti- 
cism of an adverse nature whatever. There are one or two points which, if 
corrected, might strengthen the work as a whole. 

It is unfortunate that space prevented the publication of the historical 
review of Genito-urinary Surgery in America, as this is always a most 
interesting feature of any book. 

Blood chemistry is very lightly handled for such an important subject and 
the question of local and regional anaesthesia, which has assumed so much 
importance of late, is merely mentioned. 

These two volumes must necessarily be used by the special student in 
urology and not by the general student in medicine and surgery, therefore 
the author who completed his thesis without giving full and complete refer- 
ences to all of his original sources of information has not presented a finished 
product for this type of publication. When one observes the large number of 
authors involved, he notices that the list of incomplete chapters is happily 
very small. Oswald S. Lowslky. 
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A BIPOLAR THEORY OF THE NATURE OF CANCER 

PRESIDENTIAL ADDRESS, AMERICAN SURGICAL ASSOCIATION, APRIL 17, 1924 

By George W. Crile, M.D. 

of Cleveland, Ohio 

Tiie history of medicine has shown that the field of cancer has been 
a hospitable cemetery for the hopes of the sponsors of many theories and 
the problem presented by man’s grimmest enemy is still a mystery. It is 
not necessary to enumerate before this group any statistics to remind us 
of our obligation to prosecute the study of cancer by every method of investi- 
gation at our command. For these reasons, therefore, I have decided to offer 
a discussion of a theory as to the nature of cancer which is suggested by a 
new line of investigation. It is not expected that this theory will escape 
the common lot of cancer theories, but whatever happens to the theory certain 
facts will probably survive. 

Cancer originates and lives only in the living — never in the non-living. It 
follows that our problem is concerned with the struggle for survival between 
the cancer cell and the normal cell ; and the logical point of attack therefore is 
the nature and structure of the normal cell as compared with the nature and 
structure of the cancer cell. It is proposed, on this occasion, to search the 
normal and cancer cells for such physical differences as may explain the 
superior ability of the cancer cell to multiply at the expense of other tissues 
in which it grows. 

The best known example of growth energy is that initiated by fertilization 
in reproduction. The outstanding facts regarding fertilization which may 
throw light on the cancer problem are the following : 

1. The spermatozoon has the properties of the nucleus of the ovum with 
which it unites. 

2 . The spermatozoon may be said to reinforce the nucleus and as a 
consequence, 

3 . The quiescent negative ovum flares up in active metabolism and growth 
and in consequence shows a striking change in its internal structure and 
assumes electrical properties; i.c., electricity is a constant phenomenon from 
the moment of fertilization, so long as the life of the new individual lasts. 

This comparison of the processes of the multiplication of cancer cells with 
19 289 



GEORGE W. CRILE 


that of fertilized cells is no new conception, the similarity of the nuclear 
changes having even led to the supposition by some that malignant processes 
actually were the result of some form of fertilization. Moreover the cyclic 
variations in the growth of tumors correspond to the cyclic changes in nuclear 
and mitotic activities which have been observed in protozoons. 

The whole histologic picture of malignancy indicates that it is primarily 
nuclear in origin as is suggested especially by the large nucleus plasma ratio 
which is maintained either by the size of a single nucleus or by multiple nuclei ; 
by nuclear hyperchromatism in the active stages ; and by tbe shrinkage of the 
nuclei in the degenerating or necrosed areas. 

On the basis that the processes of cell division in cancer are analogous 
to the processes of cell division in fertilized cells, we shall report certain 
biophysical researches and point out certain pertinent facts tending to show 
that cancer falls within the domain of the electro-chemical or bipolar theory 
which we believe applies to normal living processes. 

Certain analogies between cancer and the pyogenic infections may aid in 
this interpretation. Cancer cells multiply, bacteria multiply, each finds 
restraint in certain tissue. Neither cancer nor the pyogenic infections com- 
monly attack tissues of high oxidative capacity; thus neither cancer nor 
pyogenic infections primarily attack the heart muscle, the voluntary muscles, 
the cortex of the brain, the normal thyroid gland, the liver, the parenchyma 
of the kidney, the spleen, etc. No enzyme, no specific chemical property has 
been found to account for this fact. These are tissues of high chemical activi- 
ties ; these organs are homogeneous in structure and their unit cells are closely 
approximated and bathed in fluid ; in other words, these organs are concen- 
trated cell suspensions. Neither infection nor cancer attack successfully the 
anatomically and physiologically intact surface layers of cells like the skin 
and mucous membranes, the latter in turn being electrically charged cell 
suspension systems ; they attack rather the less cellular structures which nor- 
mally are protected by cellular layers. 

Our first generalization then is that cancer originates not in the midst 
of a cell suspension such as the cellular organs, but at the boundary points 
between highly cellular and less cellular structures. These less cellular struc- 
tures — subcutaneous, submucous — are successfully attacked by cancer or 
infection only when the cellular defense is broken down; in the case of a 
pyogenic invasion a single break in the line of defense may be sufficient 
for entrance; cancer depends rather upon the gradual lessening of the defense 
which results from the frequent breaking down and building up. Once' the 
rapid infection or the slower cancer has passed this first line of defense, each 
follows the path of least resistance — namely, the lymphatic channels and the 
connective tissue, rather than attacking the solid cellular organs. 

Another analogy between cancer and infection is found in the fact that 
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analog}' ends, however, once the mechanism of cell division has been estab- 
lished, for cancer cells have little or no differentiation. 

If the foregoing biophysical interpretation be correct, then cancer tissue 
must meet the following biophysical requirements : ( i ) the cancer cells must 
have a high capacity for the storage of electric charges and (2) the conduc- 
tivity, of cancer tissue must show specific variations from the conductivity 
of normal tissues. That is, if our assumption is correct, then the lipoid films 
of cancer cells of normal cells and of fertilized cells would take electric 
charges in a direct ratio to the combined surface area of their lipoid films. 
For instance, though in its external appearance a fertilized fish egg is 
apparently the same as an unfertilized egg, one would expect the former to 
show a higher capacity than the latter ; one would expect that the capacity 
of cancer cells would' be higher than that of normal cells. One would expect 
that radiation would lower the capacity of cells. One would expect to find a 
higher capacity in such cellular tissues as the brain, liver, muscles, adrenals, 
thyroid, spleen, pancreas, than in such indifferent tissues as connective tissue 
and fat. 

Our first researches along biophysical lines were a series of conductivity 
measurements of normal and of pathological tissues made in collaboration 
with Helen Hosmer, B.S., and Amy Rowland, M.A. The clinical tissues 
measured included malignant and benign tumors of the breast and of the 
uterus, ulcer and carcinoma of the stomach, carcinoma of the rectum, malig- 
nant and benign tumors of the mouth, jaws, and neck, X-ray burns and 
various types of goitres — hyperplasia, fetal adenoma, multiple adenoma, toxic 
adenoma, exophthalmic goitre, simple colloid goitre, thyroiditis. The follow- 
ing were the significant findings : 

1. In all instances in which comparative measurements were made the 
conductivity of the malignant growth was higher than that of a normal 
portion of the same organ. 

2. The outer growing parts of cancers showed a high conductivity in 
contrast with the conductivity of the central non-growing parts. 

3. Among the goitres studied the highest conductivities were found in 
the degenerating adenomata and the malignant thyroids ; the conductivities 
of the hyperplastic thyroids were lower; and the conductivities of the colloid 
goitres were the lowest of any of the pathological tissues studied. 

These measurements were made with an alternating current of 1000 
cycles. This comparatively low frequency of current would probably find 
the path of lowest resistance, in large part, undoubtedly through the inter- 
cellular tissues. 

Extending this line of inquiry, the theoretical requirement that cancer 
tissue must have a high capacity for the storage of electric charges, was given 
to Hugo Fricke, Ph.D., and Sterne Morse, M.D., of the Biophysical Depart- 
ment of the Cleveland Clinic Foundation, for investigation. The versatile 
mathematical mind of Doctor Fricke has derived a formula and devised an 
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daughter cells of the fertilized ovum, division occurs evenly, no one starves 
another. This fact explains why cancer does not arise either primarily or 
secondarily in that fiery furnace, the heart muscle, or in other muscles, or in 
the cortex of the brain or in the thyroid gland, etc. It also indicates why, 
when from some cause, the capacity of an epithelial cell resting on subcu- 
taneous or submucous cells of low capacity has been increased until it is equal 
to the capacity resulting from fertilization, that cell will easily rob the neigh- 
boring inactive tissues of their nutrition and will supplant them, just as the 
vigorous growing weed overgrows and supplants the highly differentiated 
less vigorous domestic crops. 

A consideration of the conditions under which cancer develops in the 
thyroid gland is illuminating. First, cancer almost never develops in the 
normal thyroid or in colloid goitres, but over 90 per cent, of cancers of the 
thyroid arise in fetal adenomata. Now, as has been stated above, the capa- 
city measurements made by Morse show that both colloid goitre and the 
normal gland have a higher capacity than cancer of the thyroid while the 
capacity of fetal adenoma is lower than that of cancer. Now on the basis 
of our premise one would have predicted that that would be the case, even 
though he knew nothing about the actual incidence of cancer in the 
thyroid gland. 

Again, let us consider one of the most common sites of cancer origin, the 
breast. Here is an organ whose structure contains epithelial cells, the 
capacity of which is low. It follows that when some circumstances bring 
cells with a relatively high potential into contact with these low capacity epi- 
thelial cells, the former multiply at the expense of the other breast tissue. The 
capacity of cancer of the breast is from two to ten times higher than the 
capacity of normal breast tissue. The capacity of the tissue near the cancer 
mass is somewhat higher than that of normal tissue. In general, benign 
tumors have a higher capacity than that of the organ in which they grow, c.g., 
the capacity of a fibroid is higher than that of the normal uterus. 

There is a general analogy to this conception of the law governing the inci- 
dence of cancer in the various tissues, in the tables of Voit, which show that 
in starvation the weight of the brain and of the heart muscle does not change, 
the reason being that these tissues, the metabolism of which is at a higher rate 
than that of other tissues, consume the nutrition at the expense of the others. 
For the same reason a foetus thrives up to the point of starvation of the mother. 

This conception explains the higher incidence of cancer in old age when 
the generally falling metabolism would diminish the already low defense of 
the tissues of low capacity and lead to an inequality in an already wavering 
balance between the capacities of neighboring cells. Moreover the older and 
the feebler the subject, the slower the growth of cancer and the better the 
prognosis; and per contra the younger and more vigorous the subject, the 
shorter the course, the more fatal the cancer. But youth has fewer cancers 
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the fragmented nuclei seen in many unicellular organisms. If we regard the 
law of universal bipolarism as a necessary condition by means of which a 
difference in potential is created and oxidation controlled with resultant 
electric charges and maintenance of potential, we may interpret bacteria as 
free nuclei depending for their common negative pole on the common colloids 
such as mud, soil, seawater, etc., or the colloids in the tissues and fluids of 
animals. Bacteria then will multiply as free nuclei. 

A cancer cell is a bipolar mechanism within which the nucleus is the 
positive, the cytoplasm the negative pole ; bacteria are positive poles with 
lymph and tissue juices as a common negative pole. According to this 
conception the cancer cell and the bacterium are in a common class of high 
potential invaders. Now the bacterium like the cancer cell must depend on 
its ability to compete with the cells of the organism for nutrition. It is 
probably a consequence of this fact that bacteria, like cancer, cannot primarily 
compete with the cells of the organs which have a high metabolism. Bacteria 
like cancer attack best the negative tissues, the subcutaneous tendons, the 
fascia, the bone, surfaces that have been irritated. Bacteria stain like nuclei ; 
bacteria almost never attack nuclei of cells, almost never muscles, most seldom 
of all the heart muscle. Bacteria tend to spread by the adynamic lymphatic 
system rather than by the dynamic blood ‘stream. However, as in the cancer, 
if bacteria are potent enough, i.e., have the required potential to multiply in the 
blood stream those bacteria are more apt to kill and to kill early. We find 
then that both bacteria and cancer cells multiply at the expense of their 
host ; both may form tumors ; both cause reactions ; both interfere with func- 
tion ; both are selective as to the attacked organs, as to invasion. Though the)' 
have much in common, they are nevertheless entirely different. 

As to the problems suggested by this discussion it would seem that in 
the capacity estimations we may have one more criterion for the diagnosis 
of cancer. Should this hope be realized, the estimation of capacity will best 
be made on fresh unstained tissue almost instantly after its removal or when 
conditions permit, in situ. Even if this should not become a specific method 
of operating room diagnosis, it will quite surely, even in its present status, 
supplement the microscope. We may perhaps find in this new biophysical 
method not only a means of diagnosis, but one of prognosis as well — a low 
ratio of the capacity of the growth to that of the adjacent tissues would theo- 
retically mean low malignancy and vice versa. There is one more and a unique 
possibility, namely, that after the effects of radiation on capacity have been 
studied further it may be that the capacity of a tumor may at last furnish 
the key to the amount of radiation required as a lethal dose ; or indeed it may 
determine whether any dose that the normal tissue of the organism could 
endure would cure, so that futile efforts could be avoided. There are still other • 
interesting lines of investigation but a discussion of these is reserved for a 
further report by Doctor Fricke and Doctor Morse. 
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THE FULL THICKNESS SKIN GRAFT* 


By Vilray P. Blair, M.D. 
of St. Louis, Mo. 

FROM THE SURGICAL DEPARTMENT O* THE WASHINGTON UNH ER-SIT* MEDICAL SCHOOL 

There seems to be little question that the Ancient Hindus made free 
transplants of the full thickness of skin and included some of the underlying 
tissue, hut their percentage of successes may not have been very high. The 


a . b 



Fig. i. — Shows a full thickness graft on the forehead used to replace a flap that covered the cheek or 
orbit defect- On the third day after operation, because the graft was found to be dusky, the epidermis 
was incised to relieve the congestion and this produced a very free flew.' of bright red blood. 


accepted technics and standards of to-day are not based on the Hindu method, 
hut are rather an evolution, an earh T stage of which was recorded by J. Mason 
Warren in 1843. Its later developments have been chronicled by various 
surgeons down to and including J. Staige Davis, who has made valuable con- 
tributions to the technic and has given us one of the most comprehensive 
reviews and bibliographs on this subject. Another and more recent review 
is by Xeuhof. From these latter we learn that the contributions of both 
Wolfe and Krause appeared chronologically rather late in this evolution. 

In spite of all that has preceded, it still remains a surgical resource of 
which the profession at large is not making full use. The following account 

* Presented before the American Surgical Association, April 19, 1924. 
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protected by dressings 
held in place with a 
pressure bandage. 
That part of the graft 
survived which lav 
over a wax form in 
the hollow of the 
cheek which fur- 
n i s h e d counter- 
pressure. (Fig. 4.) 
Based on this experi- 
ence a marine sponge 
pressure dressing was 
evolved which, if care- 
fully applied and made 
of sponges of proper 
quality, will maintain 
an even pressure over 
an irregular surface 
or one without under- 
lying bony counter- 
support. Further use 
of this pressure dress- 
ing demonstrated an 
unforeseen virtue and 
an inherent danger. It 
permits of the applica- 
tion of the graft over 
a freshly made raw 
surface, such as re- 
sults from the removal 
of a scar, without 
tying any but large 
vessels, but if the 
pressure is too great, 
especially over a bony 
prominence such as 
the outer part of the 
supra-orbital ridge or 
dorsal surface of the 
middle metacarpal 
bone, it can kill the 


compressed area by ischaemia. (Fig. 5.) Maintenance of the proper pressure 
for four or five days will prevent the graft from dying from engorgement, but 
its early discontinuance favors the formation of blebs, which latter may lead to 
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skin bordering the defect at the time of operation (Figs, io and n), in other 
instances an additional graft or a flap has been inserted to release the tissues 
displaced by the contraction. (Figs. 17-19.) On the hand or axilla, splints 
used for three weeks will help control contraction (Fig. 13) and the lips 
or eyelids can be supported either by uniting the corresponding fellows, by 
suturing newly made raw surfaces, or by suspension sutures (Fig. 19). 

The final color of the graft is a thing that we cannot foretell, except 
that in a general way the darker the complexion the darker is apt to be the 
tan that will come in the graft. Normally, the abdominal skin has a yellow 
tinge, but this does not account for the tanning that occurs to a greater or less 

extent in the 



Fig 9 — Shows the partial result that followed the removal of the scar, straight- 
ening the finger and covering the raw surface with a full thickness graft in the case 
of a contracted burn scar. No allowance was made for the subsequent contraction 
of the scar surrounding the graft and the result can be rated as only a partial success. 


majority of 
full thickness 
grafts. On 
“w h i t e” ne- 
groes this tan- 
ning may be 
very d a r k. 
Usually the tan 
is evenly dis- 
ti ibuted b u t 
sometimes it is 
blotchy (Fig. 
16 c-d) ; where 
the graft does 
not tan it is apt 
to be pale or 
white (Fig. 16 
a-b). In some 
cases the trans- 


planted skin will become more pink than it was in 


its natural position and 


match the face skin fail ly well ; tanning appears somewhat late. 

In a general way, age has been an influencing factor. As a rule the 
younger the patient the more certain is the graft to “ take ” completely and 


the more natural will be the appearance. However, in a man seventy-nine 
years old who had a x 6 inch graft transplanted from the abdomen to the 
forehead the color and texture were so perfect that it could not be detected 
by any casual observation. The youngest in this series were two infants 
grafted for complete syndactylism at the age of one month each. In the 
adult, and even in young children, these grafts are as resistant to contamination 
at operation as any healthy tissue, but should infection occur it is apt to be 
very destructive to the graft itself. At many of these operations it is prac- 
tically impossible to keep the field clean. In the infant and young child a pus 
infection may very rapidly destroy large parts of an already adherent graft 
within the first few days after operation, and this is most apt to occur when 
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the original dressing has not yet been disturbed. It has, however, been our 
observation that grafts on the infant and young child acquire an immunity 
to infection earlier than do the grafts on the adult. On the latter the graft 
seems to be more apt to weather the first week, but is very susceptible to 
superficial infections occurring under the scarf skin which become manifest 
in the second or early part of the third week. Such infections can in a few 
days destroy or very much cripple a previously perfect graft. (Fig. 20.) In 
one three-year-old child who at the time was not under close obser- 



Fig. 11 — Shows case illustrated m Fig. io. To the left is seen the thumb united to the palm while the 
photo on the right shows the final condition. Note that the ridges of superabundant skin have disappeared 
but that the thumb is completely freed. 


vation, a destructive ulceration attacked a forehead graft in the third week 
after operation. 

On two cases a graft was transplanted from the mother to the child ; in 
one the blood matched and in the other it did not. In each it was controlled 
by an auto-graft made at the same time and in each, at the end of the first week 
the homo-graft appeared to be a perfect “ take,” even smoother than the 
auto-graft. In the second and third weeks, however, the homo-grafts macer- 
ated and were thrown off while the auto-grafts made good. (Fig. 12.) This 
is contrary to some reported experiences. Dr. M. T. Burroughs suggested 
to us that difference in age between mother and child may have been a 
factor in the failure. John Staige Davis, J. C. Masson (Jour. A. M. A., 
June 1, 191S), H. K. Shawan (Amer. Jour. Medical Science, April, 1919)1 
and others have reported success with the homo-graft, while R. Minervim 
(Transactions Medical Congress, Jour. A. M. A., September 6, 1913) use< J 
the skin of non-diseased still-born babies and his reported success in this 
might have some relation to our observation that the younger the child the 
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Indications 

Replace delayed flap 

Replace immediate flap 

Release or replace burn scar . . 

Replace eyebrow 

Release ear 

Web fingers 

Web toes 

Release Dupuytren’s 

Scar 

Replace nevus 

Luetic scar 

Release tongue 

Replace scalp 


Number 

Average per 
cent, of success 

• 34 

79.70 

. 2 

90 

- 57 

77.87 

■ 7 

87/z 

• 3 

66*$ 

• 4 

7m 

. 1 

90 

. 1 

90 

. 1 

75 

. 1 

80 

. 2 

6714 

. 1 

0 

. 1 

90 


Location of graft 

Forehead 

Cheek 

Eyelid 

Dorsum of nose 

Neck and chin 

Hands — dorsum 

Hands — palm 

Finger clefts 

Axilla 

Popliteal space 

Floor of mouth 

Toe clefts 

Arm 

Neck 

Eyebrow 

Ear 

Forehead and scalp 

Tissue on which.graft was bedded 

Periosteum of forehead 

Subcutaneous tissue 

Subcutaneous and burn scar 

Heavy scar 

Partly on tendon 

Partly on cut bone 

Luetic scar 

Tissues below floor of mouth 

On a granulating surface 


Number 

38 

.. 8 


Average per 
cent, of success 

81.32 

58 


.. 4 

85 

. . 2 

85 

. . 12 

68 

. . xo 

CO 

GJ 

.. 9 

83*$ 

-- 5 

76 

• • 3 

80 

. . 2 

70 

. . 1 

0 

. . I 

90 

. . 1 

80 

• • 3 

85 

• • 7 

8 7 J A 

. . 2 

55 

• • 3 

86^ 


Average per 

Number 

cent, of success 

•• 31 

78.70 

•• 13 

76-53 

-- 57 

77.28 

. . 1 

50 

• * 5 

go 

. . 2 

90 

. . 2 

62^/2 

. . 1 

0 

. . 1 

80 


Number of graft operations 106 

Average per cent, of success 77-41 per cent. 

Number showing 90 per cent, success 58 

Average size of grafts 8.43 square inches. 


These estimates are. of course, somewhat approximate, though all grafts 
were cut from tinfoil patterns. As a margin of safety in making estimates, 
no graft was given credit for more than 90 per cent, “take.” Where pro- 
vision for shrinkage or loss had been made a part of the operation, then 
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Fig. 14. — The photograph to the left shows a hand burnt on all surfaces with the fingers scarred into 
one mass resulting from a burn that involved the dorsum and the interdigital spaces. The dorsal skin was 
restored by removing the scar and planting the hand and fingers in pockets tunneled just under the skin 
of the lower abdomen. Later the interdigital spaces were epitheliated by full thickness grafts. Figure 
(b) shows the restoration, figure (c) shows the ability to abduct the fingers. 
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VILRAY P. BLAIR 



on the skin, epithelial 
surface up, and the out- 
line very accurately 
marked by a knife cut 
which immediately, or 
later, is made to go 
through the full thick- 
ness. Allis or small 
Ochsner forceps grasp at 
intervals along the edge 
of the skin at the end of 
the outlined graft, while 
with a very sharp knife 
the skin is released from 
all subcutaneous vessels 
and tissues, cutting 
always where the junc- 
tion of the skin with the 
subcutaneous tissue is 
most tense. The under 
surface of the skin 
should show white and 
stippled with little pits 
and should show no 
bleeders. The graft is 
given in charge of an 
instrument nurse who 
places it in a pan, folding 
it so that raw surface is 
to raw surface and the 
whole covered with damp 
gauze. When it is to be 
used one assistant grasps 
an edge with an Ochsner 
or Allis forceps and is 
responsible for it until 
the graft is safely tacked 
in place. This bit of for- 
mality may save the em- 
barrassment of losing the 
graft among the dis- 
carded sponges or of 
dropping it on the floor. 

The graft is usually 
p,u ncture d and then 
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upon to control the bleeding, it is well to put an inner bandage over the sponge 
at the tension it is desired to maintain until the first redressing, and over this 
place a much tighter bandage that is to be removed in three or four hours. 
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Fig. 20. — (a) Taken on the 12th day after operation shows a full thickness graft that was practically 
perfect at that date. Up to this time the graft had been dressed with xeroform ointment on the gauze. 
The ointment was left off and'a dry dressing was applied for but 24 hours, (b) Shows the same graft one week 
later. A superficial ulceration has spread over about one-half the surface and in two small areas has gone 
completely through the epidermic layer. A 2 per cent, boric acid, moist pack, frequently changed, was 
used which controlled this superficial infection. The xeroform or the boric acid may be of some help, but 
what really accomplished the result is the ointment or the wet pack which prevents the formation of crusts 
that harbor bacteria. The discolored appearance in (a) is due to xeroform, which turns dark after a 
few days. 

The sponge pressure of the permanent dressing should be firm but not 
sufficient to cause ischaemia of the graft. One’s surgical sense may be 
severely taxed in figuring this out. Blood seeping into the sponge can make 
the pressure greater than it was when the bandage was applied. All gauze 
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Table I. 

In Twelve Cases in This Series, 50 Per cent, or More of the Surface Area was Lost. The Table Below Gives Details of These Twelve Cases. 
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matic, as well as syphilitic, aneurisms, and it is to be regretted that more 
endoaneurismorrhaphies were not done during the war. 

These observations have caused me to feel that an additional report of 
my personal experience may be timely and might prove the means of stimu- 
lating others to deal with aneurisms from within the sac and abandon ligation, 
which, though easier to do, carries with it a higher mortality and a smaller 
chance of cure. 

I reported my first experience with the Matas operation in 1904 (American 
Medicine, August, 1905), and my second in 1907 (Annals of Surgery, 
September, 1907), and in 1912 I presented a summary of my experience in 
eight cases (Jour. A. M. A., July 27, 1912). Since the publication of this 
paper I have operated upon 13 additional cases, bringing the total up to 21 
cases. It might be added that no ligations for the cure of aneurisms have 
been done during the past twenty years, except for hemorrhage and except 
in aneurism of small vessels, such as the temporal and radial. I have also 
done one successful invagination operation on a small traumatic aneurism of 
the common carotid. 

Of the total of 21 Matas operations, I would like to exclude from the 
present discussion one case of aneurism of the abdominal aorta, already 
reported, and one of the splenic artery, and consider only the remaining 19, 
all of which had to do with what are generally considered accessible aneurisms. 
Of these 19, there were 6 popliteal, 10 femoral, 2 femoral and external iliac, 
and 1 brachial. Six were traumatic and 3 of these were arteriovenous. 

Deaths. — There were three deaths following operation ; one was an 
anaesthetic death just at the conclusion of the operation; one occurred fifteen 
days after operation and twenty-four hours after a ligation of the femoral 
artery for secondary hemorrhage from the site of an obliterated popliteal 
aneurism. The patient was in good condition following ligation and died 
very suddenly the next da}" ; the autopsy showed a vegetative endocarditis and 
splenic and renal infarction. The third death was in an extremely ill luetic 
negress with a femoral aneurism. The operation was done under local 
anaesthesia because of the patient’s very grave cardiac condition. One week 
after the operation she had a hemorrhage from the site of operation, which 
was controlled by re-opening and re-suturing. She died suddenly the next 
day without any more bleeding or any symptoms indicating impending death. 
The autopsy findings in the case history. No. NV, I think show several suffi- 
cient reasons for her death. 

I probably ought to say that one of my early cases of popliteal endoaneuris- 
morrhaphy died of urtemia two months after operation, when his wound was 
healed. This man, a luetic, had chronic Bright’s disease at the time of 
operation and local anaesthesia was employed. Therefore, it is not likely 
that the operation hastened his death. 

In reviewing these deaths I do not think, with the exception of the second, 
that they can be attributed directly to the operation, or that any different 
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cure of aneurism. For this reason, too, the tourniquet has not been used in 
our recent cases, although with it the risk of damage to the vessel is not so 
great. Digital compression of the vessel by an intelligent assistant is quite 
reliable, has only to be kept up for the few minutes it takes to empty the sac 
and to find and close the large openings into it. In the high femoral and the 
femoro-iliac aneurisms, the abdomen has been opened and the common iliac 
compressed by an assistant. These precautions are not necessary in the 
traumatic aneurisms, but even in these cases I think the temporary ligature 
should be avoided, though the tourniquet or rubber-covered clamps may be 
employed. Elevation of the extremity for a few minutes before the sac is 
laid open will do a good deal to conserve blood. In none of the cases here 
reported has the amount of blood lost at the operation been sufficient to affect 
the patient’s general condition. 

In all the aneurisms, due to disease of the vessel, I have done the oblitera- 
tive operation. In most of the traumatic aneurisms and in the three arterio- 
venous aneurisms, the restorative type was done. I have not done the recon- 
structive operation and I have doubted its applicability, except in rare instances 
of traumatic aneurism, where a large part of the vessel wall is normal. In 
two cases of arteriovenous fistula, one of the brachial and one of the femoral 
vessels, the opening in the artery was closed, the vein ligated and a portion of 
its wall used to reinforce the closure of the artery. 

I have come to the conclusion that catgut is the best material to use for 
closing the openings into the sac and for its obliteration, although I used linen 
thread for the deeper sutures in my earlier cases. 

I have never used the mattress sutures through the skin to aid in oblitera- 
tion of the sac, as was suggested by Matas in his original paper, because I 
thought that a suture passing through the skin and into the sac might be the 
means of causing infection. 

Infection is a serious complication and may readily lead to secondary 
hemorrhage. This was certainly true in one of our cases, an enormous arterio- 
venous aneurism of the femoral vessels. One of the most important measures 
to take in order to avoid infection is complete lxemostasis within the sac and 
its complete obliteration. Pockets, where blood and serum accumulate, are 
dangerous foci of infection. Another source of infection is any kind of a 
drain, even the subcutaneous type. In order to prevent any subcutaneous 
accumulation of serum, it is better to leave considerable space between the 
skin suture than to use a drain, even for twenty-four or forty-eight hours. 
If any superficial infection should occur, the skin sutures should be promptly 
removed and no drain used. In the syphilitic cases I formally used a super- 
ficial drain, but considerable experience in war wounds has caused me to 
abandon the practice, as it is more apt to cause, than prevent, infection. 

In arteriovenous fistula the artery and vein are always densely adherent for 
a considerable distance above and below the point of communication and their 
separation is tedious and difficult. In these cases it seems better to ligate 
the vein below and above the opening, without attempting separation from the 
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sion of external iliac. Obliterative operation. Superficial infection. Discharged Jan- 
uary ii, 1917; wounds healed. 

Case X. — White, male, aged twenty-six years. Jefferson Hospital, operation January 
6, 1917. Popliteal aneurism (syphilitic). Confined to bed for six months. Digital 
compression of femoral without exposure. Local anesthesia and a little ether. Oblitera- 
tive operation. Secondary hemorrhage. Ligation of femoral under local anresthes : a two 
weeks after operation. Died suddenh- next day. Autopsj- findings: hypertrophy and 
dilatation of heart; fatty degeneration; acute vegetative endocarditis; splenic and renal 
infarction; red atrophy and fatty infiltration of liver and atheroma of aorta. 

Case XI. — White, male, aged eleven \ears. Jefferson Hospital, operation April 3, 
1917. Traumatic femoral aneurism; three years' duration; gunshot wound. Digital 
compression of femoral without exposure. Restorative operation. Two weeks after 
operation with wound healed without infection bleeding began. Re-suture and transfusion. 
Bleeding began four days later and femoral ligated under local anaesthesia. Discharged 
until wound healed and pulsation in posterior tibial Ma>- 24, 1917. April 28, 1924, letter 
reports patient perfectly well ; “ cannot tell one leg from the other,” and plays football. 

Case XII. — White, male, aged twenty-six years. U. S. Base Hospital No. 19, 
London, November, 1918. Traumatic femoral aneurism. Shrapnel. Restorative opera- 
tion. Healed without infection. Evacuated to United States. Letter received April 19, 
1924, reports no further trouble from aneurism. 

Case XIII. — White, male, aged twenty-six years. Pennsylvania Hospital, operation 
November 20, 1920. Arteriovenous aneurism of brachial vessels. Machine-gun bullet 
two years previous. Vein ligated above and below. Artery controlled by rubber-covered 
clamp compression. Restorative operation with reinforcement with section of vein. Dis- 
charged with wound healed. Unable to trace. 

Case XIV. — Negro, male, aged forty-seven years. Pennsylvania Hospital, operation 
November 30. 1921. Popliteal aneurism (syphilitic) . Esmarch constrictor. Obliterative 
operation. Examined two years later; no further trouble from aneurism, but has cardio- 
renal disease. 

Case XV. — Negress, aged twenty-three years. Pennsylvania Hospital, operation 
December 21, 1921. Femoral aneurism (syphilitic). Acute endocarditis; fever; deli- 
rium; symptoms of splenic infarction. Improvement under anti-syphilitic treatment. 
Very bad operative risk. Local anaesthesia. External iliac exposed. Digital compres- 
sion. Obliterative operation. Bleeding seven days later. Re-suture under gas anaes- 
thesia ; no more bleeding. Died suddenly next day, when apparently in good condition. 
Autopsy findings: acute and chronic endocarditis and aortitis; hypertrophy and dilatation 
of left ventricle; infarction of spleen and kidneys; atrophic cirrhosis of liver and vesicular 
emphysema of lungs. 

Case XVI. — White, male, aged twenty-seven years. Pennsylvania Hospital, opera- 
tion September 27, 1922. Arteriovenous fistula of femoral vessels; gunshot wound 
twenty-six days previous. Esmarch constrictor. Restorative operation. Vein ligated 
and portion used to reinforce closure of artery. Prompt healing. Examined and found 
in good condition some weeks after discharge, but unable to trace since. 

Case XVII. — White, male, aged thirty-five years. Jefferson Hospital, operation 
October 16, 1922. Enormous arteriovenous aneurism of femoral vessels. Stab wound, 
with scissors, four months previous. Esmarch constrictor. Restorative operation done 
on both vessels. Wound healed primarily. Two weeks later some serum evacuated and. 
without instruction, a drain inserted. Later infection and bleeding. Sac re-opened and 
bleeding vein sutured. No bleeding from sites of previous suture. Wound packed 
open because of infection. Transfusion. Bleeding occurred at the end of week and 
again controlled by suture within the contracted sac. Another hemorrhage a few days 
later. Ligation of superficial femoral. Made good recovers- and is now perfectly well. 

Case XVIII. — Negro, male, aged thirty-five years. Pennsylvania Hospital, operation 
November 14, 1922. Popliteal aneurism (syphilitic). Digital compression of femoral 
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CIRSOID ANEURISM OF THE SCALP* 

WITH THE REPORT OF AN ADVANCED CASEJ 

By D. C. Elkin, M.D. 

of Atlanta, Ga. 

FROM THE CLINIC OF DR- HARVEY CUSIIING, PETER BENT BRIGHAM HOSPITAL, BOSTON, SUSS. 

Congenital telangiectases, vascular nevi, or angiomas, which occur so 
commonly on the face and scalp, may be the starting point of disfiguring 
aneurismal tumors. When the contributing arteries and the outgoing veins 
succeed in forming anastomoses through the cavernous bed of the nevus, the 
lesion becomes nothing more than a diffuse arteriovenous fistula. Such is 
the probable etiology of most so-called cirsoid aneurisms in which the inter- 
mediary incidence of trauma in many cases seems definitely established. 

In its mechanical effects, therefore, a cirsoid aneurism resembles an 
arteriovenous fistula, with the difference that in the latter condition the com- 
munication is usually (though not invariably) single, whereas in the true 
cirsoid the communications are multiple, and take place through the vascular 
meshes of the tumor. 

The condition must have been recognized from the earliest times in view 
of its striking characteristics, and it ivould be an interesting study to trace 
in detail the early records of the lesion ;± it is not at all improbable that some 
ancient example may have given rise to the legend of the serpents in the hair 
of Medusa which Perseus cured by radical though unprofessional measures. 

It would appear that the term ancvrysmc cirsoid c (varix-like) was first 
used by Brescht in 1833, long after William Hunter’s description of “ aneur- 
ism by anastomosis.” Though other designations were introduced, as ancur- 
ysma serpcntinum by Cruveilhier, the term “ cirsoid,” accepted by Verneuil 
and by A. Robert in 1851, as well as by Ch. Rubin in his excellent description 
of the erectile tumors three years later, has subsequently come to he the one 
generally employed in French and English literature. 

In the German literature, however, the cases for the most part must be 
sought under other titles, due largely to the influence of Virchow, who 
proposed the term ancurysma raccmosum or ran ken aneiirysma. Moreover, 
fully cognizant of the fact that a congenital angioma was often the starting 
point of these lesions, he designated them as rankenangiom or angioma racc- 
mosttm arlcriale. 

* Read before the American Surgical Association, April 18. J924. 

j To Dr. Harvey Cushing the writer is indebted for permission to publish this case. 
Obligations are also due to Mr. K. E. Appel, of the Harvard Medical School, for his aid 
in reviewing the literature. 

J For anyone so disposed, the section in Rudolf Virchow's classical treatise on tumors 
(Die Krankhaften Geschwulste, vol. iii, p. 471 el scq.) would make a proper point 
of departure. 
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note dictated shortly before the 
operation, when the accompanying 
photographs were taken (Figs, x, 
2 and 3) : 

“Before this man’s head was 
shaved, there was discernible 
through the hair a faintly reddish, 
soft, warm, pulsating tumor meas- 
uring 6 by 6 cm , slightly elevated 
above the surface of the rest of 
the scalp and situated in the m d- 
line about at the coronal suture 
Radiating from this tumor in all 
directions but chiefly laterally and 
anteriorly are huge, tortuous ves- 
sels, the appearance of which 
naturally suggests the snakes in 
the head of Medusa Through the 
hair, the slightly prominent cen- 
tral area, owing to its discolora- 
tion and increased heat, gave the 
impression of an inflammatory 
process on the verge of ulceration 
After shaving, however, it be- 
comes evident that the central 
lesion is a reddish nevus, doubt- 
less congenital, of the port-winc- 
mark variety which overlies a 
cavernous angioma. 

“ The enlarged and tortuous 
vessels which radiate from the 
lesion are chiefly confined to the 
anterior half of the scalp The 
three main outstanding channels 
are evidently veins, though they 
show visible pulsation and have a 
palpable thrill. The largest of 
these is a broad vessel measuring 
nearly 4 cm. at its widest point 
which passes downward toward 
the root of the nose There it 
bifurcates and extends on each 
side as far as the alax. Another 
large tortuous vein passes off 
from the right side of the central 
swellingand extends down tow r ard 
the anterior part of the ear, where, 
like the aforementioned vessel, it 
becomes gradually narrower and 
finally' disappears. There arc 


similar vessels on the left side of the scalp, though less marked than those described. 


“ These vessels, w hich are ob\ iously' huge pulsating venous channels, arc easily 


distinguished from the arteries, which, howe\er, arc likewise unduly prominent and 
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angioma. Puckering of angioma 
by multiple sutures. Replace- 
ment and subtle of scalp in 
layci s. 

“ The external carotids 
were exposed, first on the right 
side where the vessel was imme- 
diately ligated then on the left, 
where a provisional ligature was 
throw'n around the vessel and a 
bulldog clip applied so that the 
circulation might be reestab- 
lished should a slough of the 
scalp be threatened. 

“As shown in the accom- 
panying sketch (Fig. 4), a 
horseshoe-shaped incision with 
its base posteriorly was then 
made around the central pulsat- 
ing angiomatous mass. By the 
usual method of finger compres- 
sion of the scalp, this incision 
w»as carried dowm through the 
galea and the huge vessels at 
each side were caught bj clamps. 
Natural!}’ there was no arterial 
bleeding but the large veins re- 
mained as full apparent!} as 
before the carotid ligations. On 
reflecting the flap of the scalp 
in the subaponeurotic la}er, the 
chief angiomatous tumor was 
exposed. It seemed to lie more 
or less w’ithin its own pericra- 
nial capsule from which the 
scalp could be dissected awa} 
without great difficulty. Fortu- 
nately, this central lesion had 
a great deal of fibrous tissue so 
that it could be caught by a 
series of heavy curved clamps 
(cf. sketch) as the scalp was 
peeled aw’ay from it. Subse- 
quently a multitude of through- 
and-through silk sutures were 
taken where the tumor had been 
gathered up in these clamps : 
thus the growth was thoroughly 
' puckered ' in the hope that 
thrombosis might be encouraged. 

“ There was no special difficulty in this procedure and the haemostasis was fairly 
complete. The scalp was then replaced and closed carefully in la}ers as usual without 
any special attention being paid to the individual dilated vascular channels The bulldog 
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To be sure, many other examples occur in the German literature, the 
surgical aspects of which are chiefly emphasized, some of them representing 
very formidable conditions. An excellent resume of the subject up to 1883 
was given by Hermann Kummell. 2 One of the better known cases subse- 
quently reported is that by Paul Clairmont n in 190S, the lesion having been 
attacked in two stages without preliminary carotid ligation. Another out- 
spoken case reported by Max Kepler 4 was operated upon by Heineke in 

1910: a huge cavernous 
cirsoid of the parieto- 
occipital region, a very 
desperate and bloody pro- 
cedure carried out in two 
stages with a subsequent 
skin-graft. 

The French literature 
likewise contains a good 
many comparable exam- 
ples and recently Noor- 
denbos of Amsterdam has 
reported a case 5 very simi- 
lar to the one the subject 
of this report. At the age 
of twelve the patient had 
applied for removal of a 
small vascular tumor on 
his forehead, but operation 
was thought inadvisable. 
Twenty years later, be- 
cause of its enormous 
increase in size and its 
tendency to bleed, inter- 
vention was imperative. At operation the external carotid and frontal 
arteries were ligated on both sides. Catgut sutures were then passed around 
each afferent vessel and tied over a small roll of gauze. The whole tumor 
mass was then excised down to the periosteum. Subsequent skin-graft 
resulted in complete recovery. 

The question of an intracranial extension of the lesion which was feared 
in the case herein reported has arisen in the minds of a good many others and 

3 Zur Behandlung des Angioma arteriale racemosum. Arch f. klin. Chir., 1883, vol. 
xxviii, pp 194-213. 

3 Zur Behandlung des Angioma arteriale racemosum. Arch. f. klin. Chir., 1908, vol. 
lxxxv, p. 549. 

‘Zur Behandlung des Aneunsma arteriale racemosum Beitr. z. klin Chir., 1912, 
vol. lxxviii, pp. 521-536. 

5 W. Noordenbos and R. de Jong. Aneurysma arteriale racemosum van het Hoofd. 
Nederlandsch Tijdschrift voor Geneeskunde, 12 Oct , 1918, vol. ii, pp. 1224-1235. 
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Fig 8 — Dissection of a plexiform angioma of the forehead. 
(After H. Muller ) 
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lg tlic temporal region. Primary ligation of external carotid with excision of aneurism, 
n the discussion, cases were mentioned by J. D. Bryant and Kammerer. 

(4) Wiliam D. Hamilton of Columbus, Ohio (N. Y. Med. J., 1894, vol. lx, p. 550). 
■igation of one common carotid. Improvement but no late report. 

(5) W. S. Forbes of Philadelphia (Pliila. Med. News, 1895, vol. xlvi, p. 663). A 
ase almost exactly like our own, with central pulsating tumor following trauma. Treat- 
lent, acupressure of entering vessels and subsequent excision of central tumor. Recovery. 

(6) William B. Coley of New York (Annals of Surgery, 1901, vol. xxxiv, p. 
14). Unilateral case with involvement of right temporal region; not advanced. Ligation 
f right external carotid followed by direct attack on tumor. “Nearly one hundred 
gaturcs were applied.’’ Recovery, but result uncertain. 

(7) Carl Beck of New York (Annals of Surgery, 1903, vol. xxxviii, p. 496). 
Aggravated case ” following trauma. Ligation of temporal and other arteries with 
xtirpation of tumor. Profuse hiemorrhage. Recovery. 

(8) Rudolph Matas of New Orleans (New Orleans Med. and Surg. J., 1908-9, 
nl. lxi, p. 469). Brief report at a society meeting probably a true post-traumatic 
rteriovenous fistula, not a cirsoid case, though so reported. A bilateral, pulsating 
xophthalmos was present following fracture of the base of the skull. Ligation of both 
xternal carotids. Temporary relief with slowly progressing recurrence. 

(9) E. S. Judd of the Mayo Clinic (St. Paul Med. J., 1916, vol. xviii, p. 48). Per- 
aps the most extreme example of the condition on record. Ligation of both external 
arotids followed a week later by bilateral reflection of scalp and dissection of vessels, 
’robably complete cure. 


ANEURISM OF THE INTERNAL MAMMARY ARTERY* 

By Fred W. Rankin', M.D. 

of Lexington, Ky. 

The internal mammary artery, coming off from the subclavian vessel 
opposite the thyroid axis, pursues an extrapleural course through the thorax 
to about the junction of the sixth rib with its costal cartilage, where it divides 
into two trunks; the musculo-phrenic and superior epigastric, the latter of 
which completes the anastomosis between the upper and lower sections of the 
body by joining with the ascending branch of the deep epigastric. The 
anatomical protection of the chest wall renders this vessel less liable to injury 
than the more superficial vessels of the extremities, and yet occasionally it is 
divided by a gunshot or slab wound, which in addition almost invariably 
injures some of the thoracic viscera. Following such an injury a false aneur- 
ism or pulsating hamiatoma is rarely seen. Weiting notes two cases of false 
aneurism of this vessel seen in chest injuries during the recent war. True 
aneurismal formation, however, is an exceptionally rare occurrence, as a search 
of the literature reveals only three cases of this nature. In each instance 
there was a failure of diagnosis; one case being mistaken for an aneurism of 
the innominate artery or arch of the aorta by one physician, but diagnosed 
and operated upon for an abscess of the chest wall by another. The other two 
cases were also operated upon with a mistaken diagnosis and all three ter- 
minated fatally. The case which stimulated my interest in this condition 
came to the Dispensary January 24, 1923, with a pulsating tumor the size of 
a hickory nut, which presented in the third interspace about one inch from 
the sternal border. A diagnosis of aneurism of the right internal mammary 
was made after considerable consultation, and the lesion treated by extirpation 
of the aneurismal sac which was followed by a prompt and rapid recovery. 
The case report is as follows : 

D. O. Colored, female, age forty-one, married. Chief complaint. — Swelling on 
right side of chest; some sense of pain around heart. 

Family History . — Father dead, tuberculosis, aged fifty. Mother dead, tuberculosis, 
aged forty-nine. Two brothers living and well; one dead, meningitis. Two sisters living 
and well; two sisters dead, tuberculosis. Two children living and well. Has had measles, 
mumps, whooping cough. 

Post History . — Patient has been in good health until July, 1923. At sixteen years of 
age had typhoid fever with complete recovery. At twenty-one years of age she had small- 
pox. Has dull headaches occasionally which last for about two days. Patient complains 
that she gets blind when she stoops at times, and notes that headaches precede her 
menses. There is no alopecia. 

Fycs . — Some disturbance of vision, has to wear glasses. Ears: Negative. Nose: 
Negative. Mouth: Has recently had all of her teeth pulled. Neck: Negative for 
thyroid enlargement. 

* Read before the American Surgical Association. April tS, 1924. 
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Tlierc is no trachial tug. The glands in the posterior triangle of the neck are palpable, 
but small. 

Cardio-rcspiratory . — Has some cough at times over four or five years ; No dvspncca. 
Patient thinks she has spit up some blood and had some night sweats, but physical findings 
and X-ray do not reveal evidences of pulmonary tuberculosis. She has lost thirty pounds 

in weight since last 
July. Gastro-intcs- 
t i n a 1 : Negative. 
Patient has been 
constipated for 
some years. Genito- 
urinary: Negative, 
except for some 
f requcncj of 
urination. 

V e n e r e a I . — 
Patient had a yel- 
lowish vaginal dis- 
charge a few' years 
ago, but this cleared 
up under ti catmcnt 
She denies syphilis 
or other venereal 
disease. 

Menstrual His- 
tory . — Menses be- 
gan at sixteen, but 
prior to that time 
she had bled vica- 
riously through the 
nose several times. 
Up to three years 
ago her menstrua- 
tion was regular, 
occurring once a 
month, and lasting 
three or four days. 
For the past three 
or four yeats her 
menses have been 
very irregular, 
occurring twice a 

month and lasting for seven or eight days. She has some leucorrhcca which is odorless 
Marital History . — Has been married twenty-two years. Has had seven pregnancies; 
all labors difficult, usually lasting 24 hours or more. She has two healthy children, twenty- 
1 lie and eighteen sears of age respectively, and has had five miscarriages. 

Pres, at Illness . — In Ju!\ of the present year, patient noticed a small pulsating tumor 
along the right side of the sternum. This tumor began to increase and has progressively 
and slowly enlarged since. About one month ago she noticed dull pain and tenderness in 
the entire upper portion of her chest anteriorly. She has had some vertigo occasionally. 

I o' the p.t't week has had some dull aching pains in the precordial region. They seem 
t>« begin in the- axillary line and advance to the sternum, being more marked under the 
left h-cast. She has lust thirty pounds in weight in the past seven years; her best weight 
U*uig 140 pounds; her present weight no. 



I ir, 1 — Photograph showing internal mammiri aneurism projecting in third 

right interspace. 


ANEURISM OF INTERNAL MAMMARY ARTERY 


Physical Examination.— The. examination of the tumor mass shows a pulsating 
expansile tumor of the right anterior thoracic wall in the third interspace over which a 
distinct bruit and thrill can be made out. The tumor is about the size of a hickory nut 
and may be picked up between the fingers, apparently having no attachment to the chest 
wall. There is no difference in the radial pulse on either side, pulsating in the tumor 
is synchronous with the radial beat. The blood pressure on each side is 1 15/So. The skin 
over the tumor is movable and there is no evidence of inflammation. 

Fluoroscopic examination of the chest shows a normal heart and aorta and shows 
nothing in the area occupied by the tumor. 

Wassermann is positive — Four plus. 

Urinalysis . — Specific gravity 1020, negative for albumin and sugar. Microscopic 
examination shows 
few pus cells and 
numerous epithelial 
cells. No casts. 

Blood. — Haemo- 
globin 85 per cent. 

White blood cells, 

7 . 500 . 

Operation . — 

Under ether anaes- 
thesia an extirpa- 
tion of the tumor 
mass was made on 
January 24, 1923. 

A longitudinal inci- 
sion parallel to and 
about one inch from 
the outer border 
of the sternum, and 
extending from just 
below the clavicle 

to a point about one Fig. 2. — Gross specimen, anterior view showing the sac on the external chest 

. , , , wall, with the resected ribs and costal cartdage. 

inch above and ex- 
ternal to tbe eusiform, gave ample working exposure. The first step in the incision 
was to expose the mammary vessels in the first interspace in order to control 
any of the bleeding that might occur. These vessels, both artery and vein, were found to 
be dilated the artery being about the size of a normal superior thyroid and the veins 
correspondingly enlarged. By pressure over the vessels all pulsation in the tumor was 
stopped. Owing to the rich collateral circulation it was not felt that simple ligation 
would suffice. I tied the vessels here with catgut and then removed portions of the 
second, third, fourth, amid fifth ribs for about one inch back of tbeir junction with their 
costal cartilages and elevated this flap until it was possible to tie tbe superficial epigastric 
below the tumor. The corresponding intercostal vessels were ligated as they were 
approached. By blunt dissection I was able to free tbe pleura from under the sternum 
and to get a finger around the entire tumor mass. The costal cartilages were then excised 
close to the sternum and the aneurismal sac with the portion of the chest to be sacrificed 
was removed as one specimen. The sac was found to hold about an ounce of fluid and to 
emerge between the costal cartilage of tbe third and fourth ribs. There was no bone 
necrosis at costo-rib junction. The wound was closed without drainage. 

The patient made an uninterrupted convalescence and was dismissed from the 
hospital on the tenth day. 

Discussion . — 1 lie first case that 1 have been able to find in the literature was that of 
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Sickles, who reported in 1S47 a case which he had seen eight years previously. This 
case presented a small tumor of the left chest wall which emerged between the third and 
fourth ribs and which was about the size of a common marble. By pressing the finger 
hard upon it he was able to make it disappear into the chest. From its expansile pulsation 
and the bruit a diagnosis of aneurism was made, but he felt that the ancurismal formation 
was in the aorta or innominate vessel. The patient subsequently went to another physician 
and a diagnosis of abscess was made and the tumor was lanced. The ensuing hemorrhage 
was controlled by pressure but recurred eleven days later with a fatal termination. The 
autopsy proved the case to be an aneurism of the internal mammary vessel and not of the 



I .1. Posterior view of simo specimen with probes in the 
mouth of the vessel. 


aorta. The autopsy 
also revealed that 
there was some 
absorption of the 
fourth rib and a 
portion of the 
sternum. 

In 1 S 9 6, 
Campos Huguenev 
reported a case of 
a man fifty-four 
years of age who 
presented himself 
with a tumor of 
the right chest wall 
about the size of a 
walnut, about oppo- 
site the sternum in 
the third interspace. 
This had been diag- 
nosed a sebacious 
cyst and incised. 
The hemorrhage 
which had occurred 
was controlled In- 
direct compression 
and tampons of 
hyperchloridc of 
iron. Eleven days 
following this when 
seen by Huguenev 


the tumor presented 

a large ulcerating mass with gangrenous odor, without bruit or expansion; pulsations 
were sinchronnus with the radial, and the consistency of the tumor was that of a sac and 
fluctuant. Recognizing the condition he ligated the internal mammary vessel in the first 
interspace and abandoned extirpation of the tumor mass. The patient died sixteen 
da\> Inter of a recurrent hemorrhage. Autopsy revealed a true aneurism of the internal 


mammary vessel. 


1 ca ' e °[ fseynes published in 1909. was very similar to the two mentioned before. 
lt / lJncu h\ of riinmyisjs apparent from the notes he makes on the case, and despite 
confident de consultation he was unable to decide definitely between aneurism of the 
.-mn.t. a 0.1(1 nbwes-. or a pulsating empyema. Finally aneurism was excluded and the 
tun-or ina-s opened followed by a severe hemorrhage. 

.‘Unit! this was controlled by pressure, which recurred three davs later and the 
pliant duil. 
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The aneurismal sac was typical of this type of case the vessel having made a small 
opening into the tissues and then forming a false aneurism which extended along the ribs 
communicating with the artery by a narrow neck. On the interior of the thorax was a 
true aneurismal sac which he aptly describes as an aneurism like a button sewed on a 
shirt. The artery below the aneurism was obliterated. 

It is evident from the observations of the men reporting these cases that 
a diagnosis is not always apparent, even after careful consideration, and 
because the rontgenological findings are not conclusive one is frequently con- 
fused by several possibilities. Obviously an expansile tumor in any portion 
of the body over the course of any blood-vessel should be suspected of being 
an aneurism. In this particular location where the most frequent aneurism is 
that of the arch of the aorta, the X-ray is of value in determining the size 
and position of the heart and great vessels of the thorax. In our case the 
fluoroscopic findings demonstrated that the heart was normal in size and 
position, and the aorta was normal ; the area over the tumor mass showed no 
difference in density. A pulsating empyema or cold abscess over the ribs 
themselves would ordinarily be differentiated by the rontgenological findings. 
The sphygmograph should be a very material aid in deciding the diagnosis 
by giving the characteristic deformity of the radial pulse in the case of an 
aortic aneurism ; also the anatomical level of the tumor in the third interspace 
should be sufficient to reject the hypothesis of aortic aneurism. Reynes points 
out a sign which he believes will enable one to make a diagnosis between 
an aortic aneurism and an aneurism of the internal mammary. I quote his 
article: “Aneurism of the internal mammary is of such rarity that one should 
stop and argue the possibilities of such a thing. If there is aneurism one 
would be more liable to think of the aorta. However, there are two signs 
against this diagnosis. First, aortic aneurism; the location of the tumor in 
the third interspace instead of the second, which indicates at least that the 
aneurism is very small. Second, the propagation of the systolic bruit is very 
harsh, especially at the level of the tumor. This bruit follows very nearly 
the direction of the third and fourth ribs in the axilla and absolutely does not 
ascend toward the clavicle.” He believes that the direction of the bruit toward 
the axilla can be considered a good differential sign between aortic and inter- 
nal mammary aneurism. 

The diagnosis once established, the question of what surgical treatment 
to pursue arises. In one of these case reports it is noted that the simple 
ligation of the internal mammary vessel in the first interspace was followed by 
a reestablishment of the collateral circulation, sufficient to cause a secondary 
hemorrhage which resulted fatally. The rich anastomosis between the inter- 
costals and phrenics below suggests the impossibility of cure without radical 
extirpation of the sac. r J he resection of a portion of the chest wall and the 
costal cartilage following a preliminary ligation of the vessel in the first or 
second interspace and also below the aneurism, with a total extirpation of the 
sac. is a feasible procedure which may be carried out without injury to the 
pleura or danger of unpleasant sequelae. 

315 



FRED W. RANKIN 


REFERENCES 

Hugucncy, Campos: Ancvrvsmc fusiformc suppurc ct gangrene de l’arterc mammaire 
droitc, dans Ic troisiemc espace intercostal ; diagnostic et traitment. Dauphinc ined. 
Greenoblc, 1896, vol. xx. 

Rcyncs, H. : U11 cas d'anevrisme dc l’artere mammaire interne. Assn, franc de Clin. Proc. 
verb. Par., 1909, vol. xxii, pp. 190-194. 

Weiting: Zentralbl. Aneurism of Internal Mammary, f. Cii. ii, pp. 47-466, May 15, 1920. 
Sickles: St. Louis Med. and Surg. Journ., 1S47. 




ANEURISM OF THE PALMAR ARCHES* 

WITH A REPORT OF AN ANEURISM OF THE DEEP ARCII CURED BY EXCISION 

By Henry II. M. Lyle, M.D. 
or Now Yoiuc, N.Y. 

Tiie rarity of aneurisms of the palmar arches is surprising, when we con- 
sider the vascularity and the great number of injuries to the hand. In France, 
where more attention has been given to this subject, we find several excellent 
systematic 
studies. T h e 
American, Eng- 
lish, Italian and 
German litera- 
ture is confined 
to the reports of 
a few individ- 
ual cases ; the 
literature of the 
war, so rich in 
vascular injuries, 
has to date 
furnished lint 

few examples. We have been able to find sixty-one published cases. To this 
we are adding a personal case of an aneurism of the deep arch, making a total 
of sixty-two. Fifty-four involving the superficial arch and eight the dee]) arch. 

Etiology . — 
The general pre- 
disposing causes, 
which play such 
a n important 
role in forma- 
tion of aneurism 
in general, play 
but a minor part 
in the hand. This 
is due to the 
high incidence of 
trauma and the 
fact that more 
than half the 


Fig. i. — Aneurism of the deep palmar arch. Palmar view showinR the 
situation of the wound. 



'S 


Fig. 2. — Aneurism of the deep palmar arch. Show s the infiltration of sur- 
rounding tissue from the secondary hemorrhanes and the aneurism projecting 
through the wound. 


cases occur in children and in young adults. There arc a few reported cases of 
atheroma of the arteries and two of spontaneous formation. Insufficient data 
* Read before the American Surgical Association, April iS, 1924. 


HENRY II. M. LYLE 


makes it impossible to determine the relationship of syphilis. The great major- 
ity of the aneurisms follow perforating or incised wounds by knives, nails, 
fragments of glass, etc. Contusions and occupational trauma are responsible 
for a few cases. It has followed cellulitis of the palm and Roux reports a case 
following the reduction of a dislocated thumb. 

Pathogenesis . — The course of events is as follows : In the traumatic cases, 
after the external flow of blood has been checked, the escaping blood infiltrates 
the surrounding tissue, becomes organized and encysted. The false sac may or 
may not communicate with the blood-vessel, if it does we have a false aneurism 
(arterial luematoma), or the extravasated blood is absorbed and a clot forms, 
sealing the wound in the blood-vessel wall. The clot organizes and becomes a 
cicatrix. This scar may give way or dilate under increased arterial strain. In 
the cases arising from external inflammation there is an actual pathological 
change produced in the external coat, which spreads to the essential middle 

coat, and this becoming weakened dilates before the 
arterial thrust. In the spontaneous cases there is a 
fatty degeneration of the muscle fibres of the middle 
coat and a granular degeneration of the elastic fibres. 

Symptoms . — The aneurisms vary in size from a 
pea to an apple, the average being the size of a small 
hazelnut. The history is of a punctured or incised 
wound of the palm which bleeds freely and in which 
the hemorrhage is difficult to check, occasionally there 
is nothing about the wound to make you suspect that 
you are dealing with anything other than an ordinary 
wound. A few cases have been caused by a single 
Fir,. 3.— Sac of aneurism. contusion, others by a series of repeated contusions 

5 '' received in the course of the patient’s occupation. 

Within five to ten days after the receipt of the injury, the patient notices a 
small pulsating tumor in the hand. The tumor has appeared as early as twelve 
hours and as late as five months. The original scar is often visible, the skin may 
or may not be discolored, sometimes it is ulcerated. The expansile pulsations 
are accompanied by a soft systolic murmur, a thrill is rare. The expansile 
pulsations are readily delected in true aneurisms, in the false the presence of 
clots may modify this symptom. The volume and expansibility of the tumor 
may be reduced or abolished by pressure on the brachial or by simultaneous 
pressure on the radial and ulnar arteries. The presence of sensory and motor 
symptoms can be explained bv the relationship of the aneurism to the palmar 
nerve supply; they vary from slight weakness, tingling, numbness and an;es- 
the.da to excruciating pain and impotence of the hand. Over So per cent, of 
the reported cases have had repeated hemorrhages. 

C nurse . — Abandoned to itself an aneurism may lead to serious conse- 
quences, fortunately it is situated in such an exposed region that the patient 
forced to seek medical advice and the tumor rarely attains a large size, 
l-irly Mirg;cal interference yields a prompt cure. ( Occasionally, pressure 
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ulceration of the skin is produced. Suppuration and necrosis may result from 
the original wound or arise from compression and* the application of styptics. 
There are no reported cases of aneurism causing gangrene, but Keen reports 
a case of gangrene of the hand caused by injecting the sac with Monsell’s 
solution, the gangrene necessitating an amputation at the wrist. Rupture with 
secondary hemorrhage is a frequent complication. Although few fatal cases 
have been reported, there are a number of cases in which the repeated hemor- 
rhages have led to grave anaemias. Spontaneous cure is possible as evidenced 
by Verneuil and Taillaux cases. 

Diagnosis . — The diagnosis in general is easy and is often facilitated by 
the history. 

Synovial cysts, 
epidermal cysts, 
abscesses, 1 i p- 

0 m a s, fibromas 
and sarcomas, 
due to transmit- 
ted pulsations, 
have been ' diag- 
nosed as aneur- 

1 s m. On the 
other hand, an- 
eurisms have 
been incised 
under the im- 
pression that 
they w ere ab- 
scesses, vascular 
sarcoma s, 
lipoma s. 

Dupuytren oper- 
a t e d for a 
lipoma of the 
hand and found 
a n aneurism. 

Verneuil operated for a fibroma and found the supposed fibroma to be an 
obliterated aneurismal sac. 

Treatment . — The ideal treatment for aneurism involving the superficial or 
deep palmar arch is excision. Incision of the sac after ligation of both ends of 
the artery has been practiced with success. Schwartz considered excision of 
an aneurism of the deep arch to be difficult and contented himself with ligation 
of the radial and compression of the ulna. There are numerous cases on record 
of failure after the simultaneous ligation of the radial and ulna, and if we stop 
to consider the various anomalies of the vascular supply of the hand, it is evi- 
dent that this unfortunate result could occur frequently. 
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the palm here. Also note the adherent mass of tendons and lumbricales of the 
little, rinp and middle finpcrs. Direct access to the deep arch is hindered by this 
mass and in order to pet a pood exposure a retractor must be insinuated under 
this mass and the tendons retracted internally. 
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Compression is uncertain and potentially dangerous and should not be 
used except as a temporary expedient until surgical help can be obtained. 

As a prophylactic measure, all narrow penetrating wounds that bleed 
freely and are in possible relation to the palmar arches should be explored 
and both ends of the artery secured. 

Exposure of the superficial arch is comparatively simple and needs no 
detailed description. For the exposure of the deep arch the choice of the 
incision depends on the situation of the aneurism. We have used Delorme’s 

internal palmar in- 
cision for the expos- 
ure of the deep arch 
in the hypothenar 
region and found it 
most satisfactory. 
Three of the incisions 
advocated by Delorme 
— the mid-palmar, 
the internal palmar 
and the dorsal in- 
ternal incision — are 
shown in Figs. 5, 
6 and 7. The fourth, 
a dorsal incision we 
have omitted, as it 
requires an excision 
of the upper part of 
the third metacarpal. 


Traumatic Aneur- 
ism of llic Deep Palmar 
el r c It . — M a 1 e, a g c cl 
twenty-six years, ad- 
mitted to the service of 
Doctor Lyle at St. 
Luke's Hospital, May 8, 
1923, referred by Doc- 
tor Dugdale. F a m i I y 
and past history imma- 
terial. Present history : 
Four weeks ago broke 
a y.las-. bottle against a water faucet and sustained an incised wound of the right palm 
at the juuctinn of the thenar and hypothenar eminences. The wound hied profusely and 
sutures were required to check the hemorrhage. Eight days later the wound broke open and 
bled, ten days later a profuse hemorrhage took place, one week later a mild hemorrhage. 

Physical kxaminatinn . — Healthy young adult, Wassermann negative. In the right 
palm, ju-t below the junction of the thenar and hypothenar regions, there is an open 
wound 2.5x2 cut. The edges are everted and the surrounding soft parts ate infiltrated 
blow.!. pupating .-.welling about the size of a small hazelnut projects from the 
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wound. The pulsations are expansile in character and are accompanied by a systolic 
murmur. Pressure on the radial and the ulna arteries diminishes the swelling hut does 
not obliterate it. The patient complains bitterly of pain in the little and ring fingers, 
both these fingers are flexed ; the thumb is slightly adducted. The repeated hemorrhages 
have made the patient very apprehensive. 

Operation, May jo, 1923 . — Excision of aneurismal sac. An open wound being present, 
a strict Carrel treatment was carried out for two days as preparatory measure. Delorme’s 
internal incision for 
exposure of the 
deep arch was used 
and gave an excel- 
lent exposure. The 
two main arteries 
with collateral 
branches were li- 
gated and the sac 
excised. A wick 
drain was inserted 
and the w o u n d 
closed. The pain 
ceased immediately. 

The wound healed 
in eight days and 
complete function 
was restored in 
four weeks. The 
patient has re- 
mained well. The 
false sac contained 
a hollow laminated 
clot 3.5 x 3 cm. in 
size and was con- 
11 e c t e d with the 
deep palmar arch. 

ABSTRACTS OF 
TUlv REPORTED 
CASES 

We include 
aneurisms of the 
superficial a n d 
deej) palmar 

'iiirl flirdv Fic,. 6. — Internal palmar incision for exposure of the deep arch. The object 

• uviu_s <uiu utt-ii is to enter between the flexor tendons and the external border of the hypothenar 
enllotnmlc n rl muscles. The flexor tendons with their tendon sheaths are retracted to the ulnar 
JiutlUills <1 11 tl side. This is facilitated by flexmn fourth and fifth finRcrs. The arch is found in 
also corf 'tin rncoc stl Pcrior portion of the wound and can be readily exposed to the adductor 

- cu uuii etincb <>f the thumb. The ulna nerve to muscles of thumb crosses sometimes in front, 
ill W ll l" C ll the sonicC ‘ mcs behind, this crossing takes place at the third metacarpus. 

trauma has heen inflicted in the first dorsal interosseous space. We exclude 
cirsoid aneurisms which are not uncommon. We consider Roberts. Menders 
and Zichv-Wolanarski cases as being cirsoids. We have also excluded the few- 
rare cases of arteriovenous aneurisms of the hand. 
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Chandelux 38 Large nut, glass, inferior 2 months Excision Cured. 

1890 M portion of 3rd interos- 

seous space 

Dnlche et Menaud .. Small, knife, right hypo- Few days Parajsthesia Intermittent compression Cured. 

1920 M thenar 
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Robinson 35 Hickory nut, struck- i month Possible lues, 15 years Excision - Cured. 

A I hand to loosen tap before 

deep palmar arch 
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CONCLUSIONS 


1. Aneurisms of the superficial palmar arch are not common, aneurisms 
of the deep palmar are extremely rare, only eight having been recorded. 

2. The majority of the cases are caused by trauma with direct injury to the 
vessel wall, an insignificant number result from local or general pathological 

disease of the vessel wall, a 
small group are - caused by 
chronic irritation and repeated 
contusions. Two cases have 
been reported as being spon- 
taneous. 

3. The best treatment is an 
early excision of the aneurism ; 
this applies to both the super- 
ficial and deep arches. 

4. As a prophylactic meas- 
ure, all narrow penetrating 
wounds which bleed freely and 
are in possible relation to the 
palmar arches, should be ex- 
plored and both ends of the 
artery secured. 

5. Although these aneur- 
isms do not occur frequently, 
we should remember their pos- 
sibility and in the prognosis of 
a trauma to the palm reserve 
a place for them. 
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THE INCIDENCE OF CONGENITAL CLEFTS 
OF THE LIP AND PALATE* 

By John Staige Davis, M.D. 
of Baltimore, Md. 

rnou the surtaiCAL depahtment or the Johns uopkins dniversitp and hospital 

I have frequently been asked how often congenital clefts of the lip and 
palate occur, and have never been able to give a definite answer. The object 
of this paper' is to determine as definitely as may be the incidence of these 
clefts. It is based on a study of the cases of congenital clefts of the lip and 
palate which have occurred up to March i, 1924, in 24,158 deliveries in the 
Obstetrical Service of the Johns Hopkins Hospital f and in 392 7 deliveries 
in the Hospital for the Women of Maryland. 

A review of the literature shows that Froebelius, in 1865, published a 
report based on the number of congenital clefts of the lip and palate found 
among 180,000 children admitted to the St. Petersburg Foundling Hospital 
between the years 1833 and 1863. 

He estimated that these clefts occurred once in 2400 births and his figures 
have been generally accepted and constantly quoted. For a number of 
reasons, to be mentioned later, it is obvious that congenital clefts would occur 
more frequently in 180,000 total births than in the same number of admissions 
to any institution. Nothing further has been written on the subject. 

One cannot determine the incidence of congenital clefts of the lip and 
palate from the records of any surgical clinic, as many children with these 
malformations die before they are presented for operation or admission ; many 
of the simpler cases are operated on at home ; and a considerable number are 
never brought for operation. 

The number of these cases applying for operation at the larger surgical 
clinics varies according to the increase in the population of the district from 
which that clinic draws; according to the reputation of that particular clinic 
for success with these cases; according to the knowledge of the public at large 
that much can be done for the relief of these deformities and the consequent 
willingness of parents to bring children for operation. 

It is possible that the frequency of occurrence of congenital clefts of the 
lip and palate may vary in different parts of the world. This may even be 
true in different sections of our own country and also there may be a difference 
in rural and urban communities. This seems to be indicated by the statistics 
compiled from the draft records of the defects found in the first 2,500,000 

* Read before the American Surgical Association, April 19, 1924. 

1 1 wish to thank Dr. J. Whitridgc Wiliams, who very kindly placed at my disposal 
the records of the Obstetrical Department of the Johns Hopkins Hospital. 
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men examined for the United States Army in the world war, which show 
that in Vermont, at one extreme, the ratio of the occurrence of congenital 
clefts of the lip and palate per 1000 men examined was 1.55, while at the 
other end of the list stood Arkansas with a ratio of .16 per 1000. These 
statistics also showed that the incidence was highest per 1000 in the agri- 
cultural sections of the northern states. 

As these figures are based entirely on the examination of men of military 
age no definite conclusion can be drawn from them as to the frequency of 
occurrence of congenital clefts, as those in females, those dying in infancy 
of malnutrition or following operation, and those operated on successfully 
are not included. 

As far as I have been able to ascertain no mention is made of congenital 
clefts of the lip and palate in the official birth records now in use in this 
country or abroad, and in consequence accurate information cannot be 
obtained for the whole country or even' for individual states, until uniform 
birth statistics are required which will cover this point. 

It has been said that the frequency of occurrence of the types of con- 
genital clefts may change and this was noted by Bruns, who quotes 
Langenbeck as saying in 1828 : “ In the past eight years the simple harelip has 
become a rare occurrence and the cleft palate a frequent phenomenon.” He 
also quotes Walter in 1834, who says “ double and complicated harelips occur 
at present more frequently than simple harelip, and much more frequently 
than thirty years ago.” Bruns in 1873 confirms this idea from his own 
statistics. These observations may or may not be of value as the differences 
might have been caused by the fact that only the more difficult cases were 
brought into these particular surgical clinics. 

In this study our interest is solely in the number of congenital clefts of 
the lip and palate which came to delivery, and not in those which are found 
so frequently in pathological embryos aborted in the early months of gestation. 

For convenience and for purposes of comparison, I have separated the 
cases studied into three series. 

Series A. The negro cases from the obstetrical service of the Johns 
Hopkins Hospital. 

Series B. The white cases from the same clinic. 

Series C. The white cases from the obstetrical service of the Hospital 
for the Women of Maryland. 

SERIES A. NEGRO CASES FROM THE OBSTETRICAL DEPARTMENT, 

JOnNS HOPKINS HOSPITAL 

Number of congenital clefts of the lip and palate in 12,520 deliveries — 7. Nationality 
of mothers — United States, 7. Ages of mothers. Youngest, 21; oldest, 36; average, 26. 
Health of mothers. Good, 6; excessive vomiting (early months), 1. Mentality of 
mothers . Usual ward type. Ages, health and mentality of fathers. No routine note. 
Socie .1 status. Ordinary ward type. 
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Primipara, 2; multipara , 5. Both of the primipara were 21 years old. Of the 
multipara, one child was the third of a 24-ycar-old mother; one was the fourth of a 
26-ycar-old mother; one was the fourth of a 30-year-old mother; one was the fifth of a 
30-year-old mother and one was the tenth of a 36-ycar-old mother. 

Sex of child. Male, 3 5 female 4 - Year of birth— 1899, 1 ; 1902, 1 ; 1906, 1 ; 1907, x ; 
1915, 1; 1920, 1; 1922, 1. Legitimate, 6; illegitimate, 1. Presentation — L.O.A., 3; R.O.P., 
3; R.O.A., 1. 

Delivery. At term, 5. Spontaneous, 4; version, 1. Premature, 2. Both spon- 
taneous. Seven and one-half months macerated foetus, x ; 8 l / 2 months child, died imme- 
diately after birth. Weight at birth. Heaviest, 3317 gms. ; lightest, 2268 gms. ; average, 
2648 gms. Length at birth. Longest, 53 cm.; shortest, ,42 cm.; average, 47.7 cm. 

M al for motion. % Alveolar cleft lip, 2 cases. In one female child, there was a 
right unilateral complete cleft of lip with notching of the alveolar process on right side. 
Palate intact. In one male child, there was a bilateral complete cleft of the lip with 
notching of the alveolar process on both sides. Palate intact. 

Alveolar cleft lip and palate, 4 cases. In two males and two females, there were 
bilateral complete clefts of the lip, alveolar process and palate. 

Alveolar cleft palate, 1 case. In a female child, there was a unilateral (side not 
given) complete cleft of the alveolar process and palate. Lip intact. 

Associated anomalies, 3 cases. 

In one girl, there was clubbing of feet and hands with polydactylism. (Died fortieth 
day.) In one girl, there was malformation of the mandible and enlarged thymus. In 
one boy, there was rudimentary hand and forearm and anlcyloscd elbow. (7^2 months’ 
foetus ; still-born.) 

Mortality, 5 cases. One iV 2 months macerated male foetus, placenta luetic; one 
8 1 /> months female child, died after a few gasps, typically luetic, placenta negative ; one 
female child still-born at term, placenta luetic; one male child died third day (mother 
had condylomata and the placenta was luetic) ; one female child died fortieth day of 
inanition. Three of these were typically syphilitic in appearance, although the 
Wasscrmann reaction was negative for the mother in 1 ; for the mother and father in 1 ; 
and for the mother, father and cord in 1. 

SERIES B. WHITE CASES FROM THE OBSTETRICAL DEPARTMENT, 

JOHNS HOPKINS HOSPITAL 

Number of congenital clefts of the lip and palate in 11,638 deliveries — 13. Nation- 
ality of mothers — Bohemian, 1; Irish, 1; Roumania, 1; Russian, 2; United States, 8. 
Ages of mothers. Youngest, 17; oldest, 38; average, 25^. Health of mothers. Good, 
10; excessive vomiting (in early months), 1; health poor, 1; tuberculosis of lungs, 1. 
Mentality of mothers. Ordinary ward type, 12; feeble-minded, 1. Ages, health and 
mentality of fathers. No routine note. Social status . That of ordinary ward patient. 

Primipara, 7; multipara, 6. The ages of the primipara were 17, 19, 20, 22, 24, 26 and 
33 years and 4 of the 7 children were illegitimate. Of the multipara, one child was the 
second of a 20-vcar-old mother; one was the second of a 23-ycar-old mother; one was 

Jin this paper the classification of Davis and Ritchie will be used. Group 1. Prc- 
alveolar (process) cleft. (Lip cleft; alveolar process normal.) 

Cleft of the palate may be associated with this group. 

Group II. Postalvcolar (process) cleft. (Palate cleft; alveolar process normal.) 

Cleft of the lip may be associated with this group. 

Group III. Alveolar (process) cleft. (Cleft follows incisor sutures.) 

Clefts of the lip and palate arc usually associated in this group. 
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the second of a 25-year-old mother; one was the third of a 35-ycar-old mother; one 
was the third of a 38-ycar-old mother and one was the sixth of a 30-year-old mother. 
One of these children was illegitimate. 

Sc. x of child. Male, 10; female, 3. Year of birth, 1905, 2; 1907, 1; 1909, 1; 1911, 
2; 1915, 2; 1916, 1; 1919, 2; 1921, 2. 

Legitimate, 8; illegitimate, 5. Presentation — L.O.A., 7; L.O.T., 1; R.O.A., 4; 
R.O.P., 1. Delivery At term, 12 Spontaneous, 9; mid-forceps, 2; low forceps, r. 
Premature, x. Spontaneous, 8 months. Weight at birth. Heaviest, 3954 gms.; lightest, 
2085 gms.; average, 3250 gms. Length at birth. Longest, 52 cm.; shortest, 46 cm.; 
average, 49 cm. 

Malformations. Preahcolar cleft, 5 cases. In one of these, a girl, the cleft was 
complete; in four boys, the clefts were incomplete. All were unilateral. The cleft was 
on the left side in two boys and one girl ; the side was not given in two boys. 

Alveolar cleft lip, 1 case. In a boy, there was a bilateral complete cleft of the lip 
with notching of the alveolar process on the left side. 

Alveolar cleft lip and palate, 4 cases. In one, a girl, there was a bilateral complete 
cleft of the lip, alveolar process and palate. In three, all boys, there were unilateral 
clefts, one right and two left, of the lip, alveolar process and palate. Two of these 
were complete and one was incomplete. 

Prealveolar and postalvcolar cleft, 1 case. In this case, a boy, there was a unilateral 
left incomplete cleft of the lip until complete cleft of the hard and soft palate, the 
alveolar process being intact. 

Postalvcolar cleft, 2 cases. In both cases, a boy and a girl, there were complete 
clefts of the soft palate, the alveolar process and lip being intact. 

Associated anomalies, 2 cases. In one boy, there was a stricture of the ureter and 
hydronephrosis. (Died 5th day.) In one girl, there were bilateral club feet and poly- 
dactylism of the right hand. (Died xst day.) 

Mortality, 6 cases. One girl died on the xst day, one hour after birth. (Bilateral 
club feet, polydactylism.) One boy died on the 5th day, (Stricture of the ureter and 
hydronephrosis.) One boy died on the 21st day. (Bronchopneumonia, post-operative.) 
One boy died on the 24th day. (Bronchopneumonia and inanition). One boy died on 
the 35th day. (Inanition.) One girl died when 8 months old. Cause not given. In 
none of these cases was syphilis suspected or demonstrated. 

SERIES C. WHITE CASES FROM THE OBSTETRICAL DEPARTMENT OF THE 
HOSPITAL FOR THE WOMEN OF MARYLAND 

Number of congenital clefts of lip and palate in 3927 deliveries, 4. Nationality of 
mothers — United States, 4. Ages of mothers. Youngest, 27; oldest, 28; average, 27J2 
years. Health of mothers. Good, 3; nasal sinusitis, off and on during pregnancy, X. 
Mentality of mothers. High grade. Social status of mothers. High grade. Ages of 
fathers. Youngest, 26; oldest, 55; average, 3~Yt- In one instance, the father was 28 
years older than the mother and in another 15 years older. In one instance, the mother 
was 1 year older than the father and in one instance, the ages of the parents were equal. 
Health of fathers. Good, 4. Social and mental status of fathers. High grade, 4 - 

Primipara, 4. Sex of child. Male, 4. Year of birth. 1918, 2; 1919, 1; 1922, 1. Legiti- 
mate, 4. Presentation. L.O.A., 4. Delivery. At term, 4. Spontaneous, 3 ; low forceps, 
1. Weight at birth. Highest, 3615 gms.; lowest, 3X53 gms.; average, 3322 gms. Length 
at birth. Not noted. 

Malformations. Alveolar cleft lip and palate, 3 cases. In two boys, there were 
bilateral complete clefts of lip, alveolar process and palate. In one boy, there was a 
unilateral left, complete cleft of lip, alveolar process and palate. 
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Postavcolar cleft, I case. In a boy, there was a cleft of the posterior third of 
hard palate and all of soft palate, the lip and alveolar process being intact. 

Associated anomalies, i. In this case, a boy, there was unilateral club foot on the 
right side (cleft on left side), and slightly bifid nose. 

Mortality, o. All of these cases were operated on and lived. The youngest being now 
2 years old. Syphilis was not suspected or demonstrated in any of these cases. 

GENERAL SUMMARY OF THE ENTIRE SERIES 

Number of congenital clefts of the lip and palaic in 2S,oSg deliveries — 24. Nation- 
ality of mothers — 19 were natives of the United States ; 1 was a Bohemian ; 1 was Irish ; 
1 was Roumanian and 2 were Russians. Color. White, 17; black, 7. 

Ages of the mothers. Second decade, 2; 17 and 19 years. Third decade, 15; one 
each, 22, 23, 25 .and 28 years; two each, 20, 21, 24 and 26 years; three each, 27 years. 
Fourth decade, 7 ; one each, 33, 35, 36 and 38 years ; three each. 30 years. The average 
age of the mothers of Series A was 26 years ; in Series B was 25J4 years ; in Series C 
was 27I/3 years, with a general average of 26J/3 years. 

Health of the mothers. In the negro series, it is probable from the appearance of 
the child and placenta that four mothers were syphilitic, although all tests were negative. 
All of these reported themselves in excellent health. One of the white mothers complained 
of “ poor health ” at the time of conception and another of tuberculosis of the lungs. 
Two mothers, one white and one colored, reported excessive vomiting during the first 
2 y 2 months of pregnane}’. Otherwise, the health of the mothers was excellent. 

Mentality of mothers. High grade, 4; ward type, 19; feeble-minded, 1. Health of 
fathers. This was noted in only 3 cases in the Johns Hopkins Hospital series and all 
of these were in good health. In the 4 cases in Series C, the health of the fathers 
was excellent. Mentality of fathers. High grade, 4; ward type in those mentioned, 3. 
Primipara, 13; multipara, ix. Sex of child. White, male, 14; female, 3. Negro, male, 
3; female, 4. Total, male, 17; female, 7. 

Years of birth. 1899, 1 case; 1902, 1 case; 1905, 2 cases; 1906, 1 case; 1907, 2 cases; 
1909, x case; 1911, 2 cases; 1915, 3 cases; 1916, 1 case; 1918, 2 cases; 1919, 3 cases; 
1920, 1 case; 1921, 2 cases; 1922, 2 cases. Legitimate. White, 12; negro, 6. Total, 18. 
Illegitimate, white, 5 ; negro, 1. Total, 6. 

Presentation. L.O.A., 14; L.O.T., 1; R.O.A., 4; R.O.P., 4; not given, 1. 

Delivery. In 21, delivery was at term ; in 3, the birth was premature. The labor 
was spontaneous in 19 cases ; 13 white and 6 colored. Mid-forceps and low forceps were 
used in 2 cases each, all being whites. There was 1 version in a negro woman with a 
contracted pelvis. Of the 3 premature births, one was white, S months; and two were 
colored, 7k$ and 8 ]/ 2 months. Weight at birth. White, highest, 3954 gms. ; lowest, 
20S5 gms.; average, 3263 gms. Colored, highest, 3317 gms.; lowest, 2268 gms.; average, 
2648 gms. Length at birth. White, longest, 52 cm.; shortest, 46 cm.; average, 49 cm. 
Colored, longest, 53 cm. ; shortest, 42 cm.; average, 47.7 cm. 

Malformations. — Prealvcolar cleft (cleft of the lip alone). The lip alone was cleft 
in 5 cases, all being in white children and all unilateral. One was complete (the cleft 
extending into the nostril) and 4 were incomplete. In 3, 2 males and 1 female, the 
clefts were on the left side, and in 2 male children, the side was not noted. 

Alveolar cleft lip (cleft of the lip with notching of the alveolar process), 3 cases. 
In one negro girl, the cleft was unilateral complete with cleft and notch on the right 
side. In one negro boy, the cleft was bilateral complete with notching of both sides. In 
one white boy, the cleft was bilateral complete with notching of the alveolar process on 
the left side. 

Alveolar cleft Up and palate (cleft of the lip with cleft of the alveolar process, hard 
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and soft palate), u cases. Seven were bilateral complete clefts, 4 of these being colored, 
2 boys and 2 girls; 3 white, 1 girl and 2 boys. Three were unilateral complete clefts, all 
being in white male children, one being right and two left. One. was a left unilateral 
incomplete cleft of the lip with complete cleft of the alveolar process and palate in 
a white boy. 

Prealveolar and postalvcolar cleft (cleft of the lip and .palate, the alveolar process 
being intact), 1 case. In a white boy, there was an incomplete left-sided cleft of the lip 
with complete cleft of the hard and soft palate. 

Alveolar cleft palate (cleft of the alveolar process and palate, the lip being intact), 
1 case. There was cleft of the alveolar process and palate in one negro girl. The side 
was not given. 

Postalvcolar cleft (cleft of the palate alone), 3 cases. There was cleft of the 
posterior third of the hard and soft palate in 1 boy, and of the soft palate in two cases, 
one boy and I girl, all being white. 

Associated anomalies. In 6 cases, there were other congenital anomalies, associated 
with lip and palate clefts. Three of these were in white children. One, a boy, had a 
stricture of the ureter and hydronephrosis and died on the 24th day; one girl with bilateral 
club feet and polydachtylism of the right hand, died on the first day; one boy, who had a 
slightly bifid nose and a club foot on the right side (the cleft being on the left side) still 
survives. Three were in negro children; one of these, a girl, had clubbing of the feet 
and hands and polydactylism of feet and hands, died on the 40th day; one girl had 
enlarged thymus and malformation of the mandible, was still-born at term; one boy, a 
7)4 months macerated feetus, had a rudimentary hand and forearm and ankylosed elbow. 

Mortality. Within 8 months, 11 died out of the 24 cases. One was a macerated 
7)4 months negro male foetus; one was a 8)4 months negro girl, who died after a few 
gasps ; one negro girl was still-born at term ; one white girl died the first day, one hour 
after hirth; one negro boy died the third day, luetic; one white boy died the fifth day, 
stricture of the ureter and hydronephrosis ; one white boy died the twenty-first day, post- 
operative bronchopneumonia; one white boy died the twenty-fourth day, inanition and 
bronchopneumonia; one white boy died the thirty-fifth day, inanition; one negro girl died 
the forty-second day, inanition ; one white girl died when 8 months old, cause not given. 

COMMENTS 

Five out of twenty-four of the mothers were of foreign birth, but this 
appears to have no significance. There is nothing noteworthy in the ages 
of the mothers. Bad health of the mother or father, or both, at time of 
conception and of the mother during the early months of pregnancy has been 
considered a possible cause for these malformations, as has also been excessive 
vomiting during the first two and one-half months of pregnancy, and these 
facts should be borne in mind. There was excessive vomiting during the 
first and second months in three instances. One mother had pulmonary 
tuberculosis at time of conception. Another had “poor health” at time 
of conception. 

It has been claimed that syphilis is the definite factor in causing these 
malformations, and there was probably syphilis in 4 cases, all of these being in 
Series A. From this number (4 out of 7 cases) of apparently syphilitic chil- 
dren with congenital clefts of the lip and palate, it might be inferred that 
syphilis played a definite part in the etiology, at least in the negro group. 
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We must bear in mind, however, that the majority of syphilitic children, both 
black and white, are born without this malformation. In Series B and C. no 
case of syphilis is recorded and this seems to refute the idea, at any rate for 
the white group. 

Low-grade mentality of the parents has also been suggested as a possible 
cause of congenital clefts of the lip and palate. In the cases studied, only one 
mother is listed as feeble-minded. The mentality of the others was sufficiently 
normal to excite no comment. 

The difference in the ages of the parents has also been considered a pos- 
sible etiological factor. In one instance, the mother (feeble minded) was 
twenty years old, and the father (the girl’s own father) was fifty-three years 
old, a difference of thirty-three years. In another instance, the father was 
fifty-five and the mother twenty-seven; and in another there was fifteen years 
difference. These were the most marked instances of difference in the ages of 
the parents in this series. 

Maternal impressions were not re'corded on the majority of the histories, 
and although interesting they are of no particular importance as etiologi- 
cal factors. 

Although no notes were found in the family histories of the occurrence of 
similar congenital clefts, heredity undoubtedly plays an important part in the 
occurrence of these clefts of the lip and palate. The percentage given by 
different authors varies between 15 per cent, and 20 per cent. In my own 
cases, I have noted about 19 per cent, with a family history of congenital clefts. 

It has been said that these congenital malformations occur more frequently 
in illegitimate than in legitimate children. In this series, 18, or 75 per cent., 
were legitimate and 6, or 25 per cent., were illegitimate; all of these were in 
Series A and B. Inasmuch as one-fourth of the children were illegitimate, 
notice must be taken of this fact; but I question the importance of illegitimacy 
as an etiological factor. 

Doubt has been expressed by those who seldom see negro patients as 
to whether congenital clefts of the lip and palate ever occur in this race. From 
case reports elsewhere and from the number reported in Series A, we can 
conclude that the occurrence is not infrequent, but that it is not so common 
as in the white race. 

The question of social status and environment is of considerable interest. 
The majority of the patients in the Johns Hopkins Hospital Series A and B. 
were of the public ward and out-patient service type. Those from the 
Hospital for the Women of Maryland, Series C. were of the private ward 
class. It has been generally accepted that a greater proportionate number of 
these malformations occur among the children of individuals of the lower 
and more ignorant classes, whose nutrition and hygienic surroundings are 
poor, than among those whose environment is all that could be desired and 
"’hose mental attainments are of higher degree. 
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In 12,520 deliveries of negro women in Series A, 7 congenital clefts of the 
lip and palate were found, or r in 17SS+. In 11,63s deliveries of white 
women in Series B, 13 congenital clefts were found, or 1 in 895+. In 3927 
deliveries of white women in Series C, 4 congenital clefts were found, or 
1 in 981+. Taking the white series together, we find in 15,565 deliveries, 17 
clefts, or 1 in 915+ ; combining all the series, in 28,085 deliveries, there were 
24 clefts, or 1 in 1170. 

In other words, in series A, where all conditions were most unfavorable, 
congenital clefts of the lip and palate occurred comparatively much less often 
than in series B and C. It may be that these clefts occur less frequently in 
the negro race than in the white, irrespective of environment, etc., but if this 
consideration is left out, these figures seem to upset the theory as to social 
status and environment. A comparison of series B and C show that clefts 
occur in the white public ward cases (1-895 + ) more frequently than in the 
private ward cases ( 1-981 + ), but the comparative difference is not great 
when we take into consideration the vast contrast between the environment 
and social status of these groups. 

We find that 13 out of 24, or 54 + per cent., of the entire series were first 
children. Eleven white mothers were primipara as compared with 2 negro 
mothers, which shows that the proportion of congenital malformations of the 
lip and palate were greater in white primipara than in negro primipara. On 
the other hand, there was a greater proportion of negro multipara, 5 out of 7, 
as compared with the white multipara, 6 out of 17. 

Hang in 1904 collected from the literature 2352 cases of congenital clefts 
operated on in various surgical clinics and found that 64.3 per cent, were males 
and 35.7 per cent, were females. In this series there were 7 females, or 29.17 
per cent., and 17 males, or 70.83 per cent. In other words, these clefts occur 
much more frequently in male than in female children. 

I he first delivery in the out-patient Obstetrical Service of the Johns 
Ilopkins Hospital was on January 1, 1895, and the first congenital cleft 
occurring on this service was on July 14, 1899, or four and one-half years 
later. The first delivery in the Obstetrical Ward of the Johns Ilopkins 
Hospital was on August 17, 1896, and the first congenital cleft on this service 
occurred on July 22, 1902, or about six years later. 

Nothing abnormal was noted during pregnancy, in the type of presentation 
and in the course of labor in this series. Delivery was at term in 87 per cent, 
of the cases. 

1 he average weight of a full term normal white infant at birth is 3250 
gms. 'I he average weight in this series is 3263 gms., which is approximately 
normal. The average weight of a full term normal negro infant at birth is 
3104.8 gms. The average weight of this series is 264S gms., which is con- 
siderably less than normal. 

The average length of a full term white normal infant at birth is 49.64 cm. 
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The average length of this series of infants is 49 cm., which is normal. The 
average length of a full term normal negro infant is 48.75 cm. The average 
length of this series is 47.7 cm., which is slightly shorter than normal. 

From these figures, it can be said that the average weight and length of a 
full term white child with a congenital cleft of the lip and palate in this series 
of cases is equal to that of the normal white child at birth. In only one of 
the negro cases did the birth weight reach normal for this race. This may 
be accounted for by the state of health of the mothers, 4 out of 7 being 
probably syphilitic. Less favorable hygienic surroundings and possible mal- 
nutrition during pregnancy may also have had some effect on the weight of 
the children of the negro series. 

The lip was cleft in 20 cases, 83+ per cent, of the series. In 5 of these, 
25 per cent., the lip alone was cleft. In 15, or 75 per cent., there were in 
addition clefts of either the alveolar process or palate or both. In other 
words, clefts of the lip complicated with clefts of the bony structure were 
found three times as often as simple clefts. 

The palate alone was cleft in 3 cases, 12.5 per cent., and the alveolar 
process and palate in one case, 4+ per cent, of the series. Therefore, clefts 
of the palate alone occurred less often (12.5 per cent.) than simple lip clefts 
(20.8 per cent.). 

A comparison of the most severe types of clefts shows the following: 
Alveolar cleft lip and palate (cleft of the lip, alveolar process and palate) 
occurred 4 times in 7 cases in Series A; 4 times in 13 cases in Series B and 
3 times in 4 cases in Series C. Of these in Series A, all were bilateral com- 
plete, in Series B, one was bilateral and in Series C, 2 were bilateral. 

It is noteworthy that in Series A, 57 per cent, were in the bilateral group; 
in Series C, 50 per cent, were in this group, while in Series B. only 7 J per cent, 
were bilateral. Thus we find that the negro series showed the highest per- 
centage of the bilateral type of cleft with the private ward, Series C. a 
close second. 

Of the unilateral type in this same group, there were 3 cases in Series B 
and one in Series C, and if we consider these in connection with the bilateral 
group, we find in Series A, 5 per cent. ; Series B. 30+ per cent. ; and in Series 
C, 75 per cent. In other words, in the series with the highest mentality and 
most favorable surroundings, the comparative number of severe cases 
was greatest. 

In the twenty cases with cleft of the lip. 2. or 10 per cent., were on the 
right side ; 8. or 40 per cent., were on the left : 8. or 40 per cent., were bilateral 
and in 2, or to per cent., the side was not stated. This would make the 
occurrence of the clefts on the left side four times as frequent as on the right, 
and in this series the bilateral clefts occurred in the same proportion, which 
seems uuusuallv large. 

The record of 11 deaths out of 24 cases f 11 out of 20. or 55 per cent., in 
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Scries A and B) is interesting, as it shows the mortality to be extremely high, 
even in the hospital where every facility is at hand for proper handling and 
care. It stands to reason that outside where facilities are frequently lacking, 
the mortality must be at least as high and is very probably higher. Syphilis, 
inanition and bronchopneumonia have been the principal causes of death. 

A follow-up of the cases in Series B showed that one each was living 15, 
13, 3 and 2]/i years after leaving the hospital. In Series C, one each was 
living 6 . 53^2, 5 and 2 years after discharge. In Series A, none could 
be located. 

It is interesting to compare the frequency of occurrence of congenital 
clefts of the lip and palate with other congenital malformations and this was 
possible in Series A and B. 

In 24.158 deliveries in the Johns Hopkins Obstetrical Service, the follow- 
ing congenital defects, in addition to the 20 cases of cleft of the lip and 
palate, were found : Amnion adhesions, glaucoma, muscle defect, absence of 
oesophagus, situs transversus and diaphragmatic hernia, one each ; intra- 
uterine amputation, cystic kidney, anencephalus, two each, or one in 12,079; 
skeleton defect, teratoma, three each, or one in 8052+ ; anus imperforate, 
hemicephalus. tracheo-oesophageal fistula, four each, or one in 6039+ ; hernia, 
except umbilical, defects of intestines, six each, or one in 4026+ ; defects 
of digits, defects of the external ear, eight each, or 1 in 3019 f- ; webbed 
fingers, nine, or one in 2684; hypospadias, neevus, eleven each, or one in 
2196; acrania, 14, or one in 1725+ ; tongue tie, 19, or one in 1271+ ; hydro- 
cephalus, 20, or one in 1207+ ; spina bifida, 21 or one in 1150, and club foot, 
26, or one in 929+; multiple digits, 134, or one in 180+ ; umbilical hernia, 
390. or one in 61 +. 

d he above makes a total of 713, i.c., one congenital defect (other than 
cleft lip and palate) in every 33+ children delivered. This seems to be an 
extremely high percentage of defects, although the greater number were not 
of serious nature. We find that only spina bifida, club foot, multiple digits 
and umbilical hernia occurred more frequently than congenital clefts of the 
lip and palate. 


CONCLUSIONS 

1 he incidence of congenital clefts of the lip and palate cannot be deter- 
mined from a study of the admissions of these cases to surgical clinics or to 
institutions. Likewise, accurate data cannot be obtained on this point from 
the examination of male adults of draft age. 

Definite conclusions cannot be drawn as to the relative importance of the 
various possible etiological factors, although in the negro series syphilis must 
be considered. Nothing unusual was noted during the course of pregnancy, 
labor and delivery, and the presentations were normal. 

In 28,085 deliveries. 24 clefts of the lip and palate were found. 
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Congenital clefts of the lip and palate occur in the negro race (in this 
series, 7 in 12,520 deliveries), hut with less frequency than in the white (in 
this series 17 in 15,565 deliveries). 

Environment and social status are apparently of little importance, as in 
the negro series, where conditions were most unfavorable, clefts occurred 
much less frequently (1-1788+) than in either white series. However, in the 
public ward white series, clefts occurred more frequently (1-895 + ) than in 
the private ward series (1-981 + ). The incidence in all the series together was 
1 in 1170+ ; in the two white series 1 in 915. These figures show a frequency 
of occurrence much greater than that estimated by Froebelius. 

More than half the clefts were in first children. 

The percentage of males was 70 of females 29+ per cent. 

Clefts of the lip on the left side and bilateral clefts were found equally 
often, each occurring four times as often as right-sided clefts. 

The lip was cleft in 83+ per cent, of the cases. Of these in 25 per cent., 
the lip alone was cleft; in 75 per cent, there were, in addition, clefts of either 
the alveolar process or palate or both. The palate alone was cleft in 12.5 per 
cent, of the cases and the alveolar process and palate in 4+ per cent. 

In Series C, with the highest mentality and with the most favorable sur- 
roundings, the relative number of alveolar cleft lips and palates, the most 
severe type of cleft, was greater than in the other white series, 75 per cent, 
as against 30+ per cent. This group of clefts occurred in 57 per cent, of the 
negro series. 

The average weight and length of a full-term white child with congenital 
cleft of the lip and palate is equal to that of the normal child at birth. The 
average weight of the negro child with congenital cleft of the lip and palate is 
considerably less than that of the normal negro child at birth and the average 
length is slightly less. 

Associated anomalies occurred in 25 per cent, of the cases. This is a 
much larger percentage than we ordinarily find in cases admitted for operation. 
1 he mortality during the first few months is extremely high, 11, or 45 4 
per cent., of the entire series. Syphilis, inanition and bronchopneumonia 
were the principal causes of death, although in addition five of these cases 
bad associated anomalies. 

Children, with congenital clefts, who live past the first year, apparently 
have a reasonablv good chance of surviving. 

The occurrence of congenital defects, other than those of the lip and 
palate, in the Johns Hopkins cases is astonishingly high, one in every 
33 deliveries. 

I realize that the number of cases studied in this series is too small to 
allow accurate conclusions to be drawn. However, certain information has 
been gained which is of considerable interest and value, and which sheds light 
on the incidence of congenital clefts of the lip and palate, at least in 
this locality. 
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Bv Philemon E. Truest) ale, M.D. 
or I'au. Rivr.ii, Ma«s. 


Foreign bodies arrested in the oesophagus command attention because 
their presence is a source of great danger and their removal becomes imme- 
diately a very vital problem. Children often fall victims to this accident 
because they are in the habit of placing a great variety of articles in their 
mouths. In adults, about 62 per cent, of the cases are due to chicken bones, 
fish bones, or poorly fitted artificial teeth. 

In regard to the situation at which foreign bodies may become lodged, it 
has been observed that small pointed bodies which easily penetrate the mucous 
membrane may become fixed at any point in the oesophagus. Very large 
bodies usually cannot pass the isthmus and remain fast in the pharynx. The 
larger variety of foreign body which has passed through the pharynx most 
frequently lodges at those places where, under normal conditions, the oesopha- 
gus is constricted, 1st, just behind the erveoid cartilage, 2nd, the middle 
constriction which is about opposite the bifurcation of the trachea and on a 
level with the 7th cervical vertebra, and 3rd, the inferior constriction, where 
the oesophagus passes through the diaphragm. Foreign bodies which reach the 
inferior constriction and stop there, usually have been forced down by 
attempts to get them into the stomach with bougies. The spontaneous descent 
of larger foreign bodies to the lowest constriction is rare. The majority of 
foreign bodies remain lodged in the cervical portion of the oesophagus. 
Kronlein explains this by the fact that here the oesophagus is wedged in 
between the vertebral column, the larynx, the thyroid cartilage and in the 
aperture of the thorax. 

Among the earliest writers upon this subject, the French appear to have 
contributed the most valuable monographs. Although Goursald (cited bv 
Guattani, Inc. cit.) was tbe first to perform oesophagotomv for this condition 
in 1738, Guattani (Memoirs dc I’Acadcmic de Chirurgie. Tome 1, 1819) was 
tbe earliest systematic writer on the technic of ccsophagotomy. Sir William 
Ferguson in his surgery published a valuable treatise in which he caution :d 
his readers that however simple the operation seemed on the dead subject, 
it was attended with much labor on the living and the surgeon could escape 
its hazards only by the most painstaking dissection. Among American sur- 
geons the contributions of Dr. David Cheevcr. of Boston, in a monoerram 
published in 186S were notable. He made an exhaustive review of the litera- 
ture on the subject and reported three cases operated upon by himslf. 

He emphasized the fact that attempts at extraction by mouth were capable 
of infinite mischief ; that owing to the structure and connections of the 
oesophagus its walls are especially prone to perforations and such accidents 

* Rent! before tbe American Surgical Association, April 18, 102J. 



PHILEMON E. TRUESDALE 


have occurred from the use of the prohang. The oesophagus is united to the 
prevertehral muscles only by the loose connective tissue. On this account it 
is readily pushed before the probe and injured. In this respect it is analogous 
to the membranous portion of the urethra and should be handled with meticu- 
lous care. Deaths from efforts to remove foreign bodies in the oesophagus 
through the mouth are more common than is generally supposed. 

Ingalls (Ingalls. E. F., Amer. Jour. Surg., Jan., 1912, p. 42), writing 
in 1912, said : “ A few years ago the removal of foreign bodies in the oesopha- 
gus by means of the oesophagoscope was considered devoid of danger, but we 
know that fatalities may occur and we have reason to believe that in general 
there may be a large percentage of mortality.” 

Among the modern authorities the work of Chevalier Jackson (broncho- 
scopy and cesophagoscopy) . of Philadelphia, stands out preeminently. He 
has perfected the operative technic through the oesophagoscope to a very 
high degree and thus placed a sharp limit on the cases needing the open 
operation. His mortality of 2 per cent, or less represents the most skilful 
work among trained operators. Jackson feels that the mortality in the 
hands' of those without adequate training and experience must be many times 
greater than this. He regards the oesophagoscope in the hands of rough, 
careless and unskilled physicians as a dangerous and often fatal instrument. 
Moreover there are risks associated with the use of the oesophagoscope which 
he describes as “ Complications and Dangers.” Asphyxia from pressure of 
the foreign body or the foreign body plus the oesophagoscope is a possibility; 
faulty position of the patient, with faulty direction of the oesophagoscope 
may cause alarming symptoms from pressure upon the trachea, especially 
when the patient is under general anaesthesia. Prompt introduction of a 
bronchoscope with oxygen and amyl nitrite insufflation and artificial respiration 
may be necessary to save life. Whenever cocam is used the danger of poison- 
ing cannot be ignored. Perforation of the oesophagus with the cesophago- 
scope, while rare in skilful hands, it is a recognized liability especially when 
the oesophageal wall is weakened by ulceration or trauma. In the presence of 
these pathological changes there exists a danger of making a false passage or 
entering one with the oesophagoscope. At the crico-pharyngeal constriction 
fatal resophagoscopic perforation by inexperienced operators is very likely to 
occur. Here there is a weakly supported area in the oesophageal wall. 
Richardson (Dennis, System of Surgery, vol. iv, p. 233) refers to the liability 
of impaction of instruments used by mouth, thus requiring ccsophagotomy for 
their release. Such are the dangers observed in every-day practice and avoided 
fully by expert knowledge and perfected technic. 

However, in spite of these discordant facts, endoscopic procedures for the 
extraction of foreign bodies in the oesophagus are generally considered prefer- 
able to, and safer than the operation of cesophagotomv providing the resoph- 
agoscopist possesses adequate skill and equipment. Nevertheless, a method 
known to be safe in the hands of one possessing the necessary attainments 
may prove an unhappy adventure for another, ill-qualified by lack of training 
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and experience. The most able exponents of cesophagoscopy invariably reler 
to the “ skill of the operator ” as the sine qua non for success. By this rcler- 
ence I am sure that just ordinary skill is not implied. It is not to he con- 
strued as that degree of skill possessed by the average capable laryngologist. 
Even the moderately difficult cases demand talent, ingenuity, adroitness, per- 
haps consummate skill acquired only after many years of convergent practice. 

In his chapter on “Acquiring Skill " Jackson remarks. “ Endoscopic skill 
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Fig. i. — T ooth-plate in resophapus. Removed by a^ophaRotomy. 

cannot be bought with the instruments. Repeated exercise of a particular 
series of manteuvres is necessary. As with learning to play a musical instru- 
ment, a fundamental knowledge of technic, positions and landmarks is neces- 
sary after which only continued manual practice makes for proficiency. 
Endoscopy is a purely manual procedure, hence, to know how is not enough, 
manual practice is necessary. Practice on the cadaver, on the rubber-tube 
manikin, and finally upon dogs, should be pursued for the education of the 
eye and the fingers. It is inhuman and impossible to obtain the preliminary 
experience on the living subject." 

Providing a patient must receive prompt relief and is located in a district 
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remote from an endoscopic clinic, the method of dealing with the situation is 
of prime importance, because it is likely to make all the difference between 
a triumph and a fatal failure. No doubt more of these cases can wait 
and he transported long distances than exigencies of the situations usually 
appear to warrant. Notwithstanding this fact, the picture presented by a 
patient strangling, choking and partially stifled by a large foreign body 



arrested in the oesophagus is sufficient cause for infirmity of purpose, fright 
and even panic on the part of his attendants. Four such cases have occurred 
in our community. Three are known to have died after bloodless methods at 
first presumably conservative, then followed by oesophagotomy. 

The fourth c.v-o a male aged twenty-thrCe was brought to our hospital from Warren, 
R. I. on September 6, 1923, two hours alter he had accidently swallowed a partial denture 
of the tipper jaw. No attempts had been made to dislodge the plate except by the patient 
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himself. He tossed about ceaselessly in efforts to move the foreign body up or down. 
Upon examination his appearance showed evidence of exhaustion and prostration. He was 
dyspnoeic and salivated freely. There was moderate swelling of the neck and marked 
tenderness at the suprasternal notch. Otherwise his physical condition was good. Pain 
was severe and persistent requiring hypodermic injections of morphia. The Rontgen film. 
Fig. i, showed a dental plate in the oesophagus arrested opposite the yth cervical vertebra 
and about at the aperture of the thorax. 

A conference was held among members of the hospital staff and by telephonic 
communications with Dr. Chevalier Jackson of Philadelphia and Dr. Crosbie Greene of 
Boston, after which 
we reached the con- 
clusion that under the 
circumstances the open 
operation offered this 
patient the best chance 
for recovery. Our de- 
cision was based upon 
the following premises 
fa) The foreign 
body was large, horse- 
shoe in shape, with 
rough edges and im- 
pacted in the cervical 
portion of the oesopha- 
gus. (b) It was defi- 
nitely localized and 
accessible, (c) T h e 
patient was dyspnoeic 
and weary. He could 
not s wall o w water 
w i t h o u t convulsive 
effort causing an 
aggravation of pain 
and soreness. (d) 
lie was a young 
healthy adult with a 
long, lean neck and no 
enlargement of the FlG ' 3 ' — Dcepcr structures nut in apprcnching 

thyroid gland, (e) No 

trial procedures had been undertaken, hence no complications had been superimposed, ft; 
Available for the operative effort were a laryngolr gist and a general surgeon. The 
former was very capable of doing those opeiations usual in the practice of laryngology but 
lacked expert familiarity with the use of the oesophagoscope. fg) There was neither equip- 
ment nor trained assistants with which to \enture an endoscopic procedure. 

Dr. Ciosbie Greene recommended oesophagotomv. Dr. Chevalier Jackson believe d 
that the denture could he remo\ed by mouth hut that local conditions should help 
determine the plan of operation. Inasmuch as about ten hours had elapsed since the first 
N-rav examination, another exposure was made because of the remarkable fact that many 
irregular foreign bodies including dental plates are known to hate passed through the 
entire alimentary canal without injury to the patient. Ueeliard (Clin. ?<«c. Trans, m> 1. 
xviii, p. records a case in which the dental plate appeared at tin anus nineteen day - 

Horn the date of impaction. In our patient the foreign !>>d\ had nut changed j*s 
position. Therefore it was decideel to proceed with the operation <>f o-uph.no>!. my. 

The patient was etherized and placed in the Row It r ignition with hi.nl e'*t:.d>d ,t ! 





PHILEMON E. TRUESDALE 


Oesophagus 


Vagus nerve 

Recui rent 
-» Iar\ ngOiil 
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turned to the right. The skin was painted with iodine after which an oblique incision 
was made following the anterior border of the left stcrno-cleido-mastoid muscle and 
carried down over the sternum for a distance of 5 cm. (Fig. 2). Extending the incision 
down over the sternum proved advantageous in providing the maximum amount of room 
where it was needed most. After dividing the cervical fascia approach to the oesophagus 
was made through the lower carotid triangle guarding against injury to the structures 
contained therein. The sternal origin of the sternomastoid was severed and the muscle 
freely mobilized. The carotid sheath with its enclosed vessels was exposed as these 
structures merged from the superior thoracic aperture. (Fig. 2.) The sternomastoid 

and large vessels were 
drawn to the left and 
the trachea to the 
right, with.-retractors, 
the t h y r 0 itl i gland 
showing plainly over 
the trachea. (Fig. 3.) 
Care being taken to 
avoid injury of the 
recurrent nerve, Fig. 
4, the loose cellular 
tissue was separated 
by a method of blunt 
dissection and the 
oesophagus exposed. At 
this point the pleura 
was nicked and dis- 
turbed the even course 
of events. With tin's 
repaired the location 
of the dental plate in 
the oesophagus could 
be defined r e a d i 1 y. 
Although the foreign 
body was fixed there 
was no evidence of 
puncture. Before in- 
cising the oesophagus a 
small sponge soaked in 
70 per cent, alcohol 
was packed in the 
wound long enough to 
afford some protection 
against infection. The 
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'<.rtic.il incision in the oesophageal wall was made somewhat far back in order to avoid 
t ic recurrent nerve. Through a 4 cm. opening. Fig. 5. it was with considerable difficulty 
t mt the dental plate was dislodged and extracted, so tightly was it embraced by the 
't-ojih.iee.il fibres. This experience was not unique for Mr. George Lawson (Clin. Snc. 
Trans, , 'oi. xviii, p. 292) in a similar operation found the plate so firmly fixed into the 
"all of the oesophagus that it required division with bone forceps before its removal 
wa« posable. 

1 he opening in the oesophagus was then closed with a double layer of interrupted 
sutures of fine silk, A rubber tissue drain was placed in the lower angle of the wound. 
Ihe skin sutures used only at the upper angle were removed on the fourth day. The 
Pitimt was nourished by means of a Rhefuss tube. A small oesophageal leak appeared 
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on (lif seventh day. This closed in three days. He was discharged on the sixteenth day. 
There remained only a superficial granulating area. Deglutition was natural and the 
voice remained normal. At the end of six months he appears to have no stricture of 
the oesophagus and suffers no inconvenience from the scar. 
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The dangers of fcsophagolomy for foreign bodies are by no means negli- 
gible. The primary risk of the operation is considered to be large. The chief 
causes of death are hemorrhage, shock and infection. Injury to the recurrent 
laryngeal nerve is not uncommon. Mr. Cock (Jacobson and Steward, vol. i, 
p. 563) reported a 
case of this sort. 

The patient was a 
singer. As a result 
of this accident his 
fine tenor voice was 
replaced by a bass. '// 

Stricture of the A 
(esophagus m a v 
also follow the 
operation. T h e 
mortality, however, 
cannot be consid- 
e r e d vc r y high 
among the sur- 
g e o 11 s who first 
p erfo r m e d this 
operation. Of 135 
cesophagotomies re- 
ported by Eglofjf 
(Bcitrage zur klin. 

Cbir., 1894. p. 

143), dating from 
the first case bv 
Goursald in 1738, f„ ; . 
to 1894. 100 recov- 
ered. Of operations performed in the first three days, 
tality of 19.5 per cent. 

German surgeons. 

It is doubtful if the high mortality. 20 per cent, to 42 per cent., referred 
to by Chevalier Jackson ( Ibid., p. 185) represents the results of tin’s operation 
in the hands of experienced surgeons under favorable conditions. It A more 
probable that this high mortality rate can be attributed to “ overtreattuent " 
in attempts at extraction by tbe many so-called “ justifiable " procedures with 
probang and tesophagoscope so commonly advocated as first aid. Even under 
the guidance of skilled hands any prolonged instrumentation of the oesopha- 
gus must react unfavorably upon the chances of success by <esophagotomy. 
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-Mediastinal space showing proximity o f pirn til 
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Time which passes rapidly for the operator, is long and wears heavily upon 
the patient. Only the skilled endoscopist knows when to stop in the use of 
conservative methods. When the physician or laryngologist is convinced 
after a multiplicity of manoeuvres that he cannot extract the foreign bod}-, the 
patient may be fatally injured. The neck from its external aspects may not 
present ominous signs but danger lurks within. Trauma and exhaustion have 
done their part and surgery completes an ignoble record. When the foreign 
body is large, irregular and impacted, will there not be a better chance for the 
patient’s life if cesophagotomy is done by a surgeon familiar with the anatomi- 
cal parts to be met. than if extraction by mouth is undertaken by one who 
does not possess the proper instruments and has not thoroughly mastered the 
technical difficulties which the procedure entails? 

These accidents happen many hundreds of miles from endoscopic clinics 
yet there are few regions where a capable surgeon cannot be reached within 
fifty* miles. Whenever there is a possibility' that the open operation may have 
to be done, would it not be more logical to study the case from every angle 
with a view to selecting the safest method available. That method may not 
represent the last word in the technical features pertaining to the treatment 
of these cases, but on certain occasions the first-born method may be found 
more expedient, fully as trustworthy and even less precarious. If cesopha- 
gotomy is undertaken only after. “ bloodless ’’ methods fail, necessarily the 
mortality must be very high. Under favorable conditions it should not 
exceed 5 per cent. 

In order that the open operation may have the best chance for success when 
it is indicated, it is essential that no preliminary probing of any sort by mouth 
be allowed. That feature more than any other contributed to the success 
of the case which I have reported. Surgery in this, as in the treatment of 
many other diseases, must not be chosen as a last resort if the aim is to save 
life. Although well nigh obsolete. I believe cesophagotomy is still a precious 
procedure in wisely chosen cases of foreign body in the oesophagus and the 
success of this operation is never enhanced by trial measures which shatter a 
patient's stamina and induce prostration. To have its fair chance in this 
particular dilemma, cesophagotomy must be given an unbroken field at 
the start. 
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END RESULTS IN SOME CONDITIONS ASSOCIATED WITH 
OR POSSIBLY CAUSED BY GOITRE* 

By Martin B. Tinker, M.D. 
of Ithaca, N. Y. 

The end results reported by Charles H. Mayo, Crile, Ochsner, Frazier, 
Judd, Pemberton, Lahey, and others have covered nearly all points thoroughly 
and have convinced the medical profession and the public of the value of 
goitre surgery as is evidenced by the yearly increasing number of operations. 
There remain, however, a few questions which have been given relatively 
little, if any, attention in surgical literature, and to these I shall mainly devote 
this paper. It is perhaps unnecessary to give much time to discussion of 
methods of obtaining data as to end results; yet I may mention that living 
in a small community in frequent and close touch with people who are 
permanent residents gives often a somewhat different impression as to results 
than a single hurried examination or reply to a questionnaire. Our records 
show that of a total of two thousand and twelve cases operated upon by our 
present methods, approximately half come from Ithaca and a radius of ioo 
miles of surrounding territory. The condition of these patients is known 
not only by replies to a questionnaire, but in most cases by frequent personal 
examination, also by reports of friends and neighbors, and reports by patients' 
doctors. Many in all groups discussed in this paper and all in some groups 
have been examined personally.- The importance of reporting progress is 
urged upon all patients during their stay in the hospital ; it is also emphasized 
on the printed slip giving suggestions for after-care which is handed to patients 
on discharge, and a geographical card index of patients helps us to get reports 
from neighbors who come for treatment. Most of our patients are an intelli- 
gent class of people who cooperate satisfactorily in reporting end results and 
realize that it is frequently to their own benefit, as well as others simi- 
larly afflicted. 

Pregnancy . — A number of times every year I am asked, “ What would 
be the probable effect of pregnancy on the results of operation for goitre; 
would thyroid enlargement and the symptoms probably return as the result 
of pregnancy? Would the child show any physical or mental abnormalities 
as a result of thyroid lack in the mother ? Would iodine, thyroid extract, or 
other medication be desirable during pregnancy?” The impression seems 
quite general that pregnancy generally does precipitate hyperthyroidism or 
induce permanent thyroid enlargement or both, but very little has been 
reported from the basis of actual clinical experience on this subject. I have 
reliable information as to the condition of twelve patients, pregnant at the 
time of, or subsequent to partial thyroidectomy; all have gone through their 
pregnancies to full term and all have given birth to healthy children. One 

* Read before the American Surgical Association, April 17, 1924. 
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lms given birth to three children ; two have given birth to two children ; eight 
have given birth to one child since operation: a total of fifteen children. 
These patients were operated upon from three to eleven years ago, and only 
one has required further surgery. This patient was first operated upon at the 
time when most of us were doing hemithyroidectomy because of fear of post- 
operative cachexia strumipriva. She had considerable enlargement of the 
left side at the time of the first operation, and returned because of further 
enlargement and pressure symptoms. A further partial thyroidectomy was 
done from which she has made a satisfactory permanent recovery, now four 
years past her final operation. Another patient, personally examined a few 
days before writing this paper, has a slight enlargement which does not war- 
rant operation at this time. The remaining nine remained apparently entirely 
well. Five of the number originally had disfiguring or obstructive growths; 
three were toxic adenomatous goitres ; one very toxic exophthalmic. Four were 
examined as to end results personally, one by an assistant, and four reported 
by letters. Of three patients who were pregnant at the time of operation; 
one was operated upon at three months because of obstructive symptoms; 
another was operated upon at seven months because of suppurative thyroid- 
itis ; attempts at relief by drainage without radical surgery were unavailing and 
most of an extensively infiltrated gland was removed with considerable diffi- 
culty ; recovery was rapid in both cases and they remain well three and five 
years after operation. The third patient had a highly toxic exophthalmic 
goitre and elected partial thyroidectomy rather than abortion at five months; 
her pregnancy went to term and she gave birth to a healthy child, and has 
since safely gone through another pregnancy ; both of her children are normal 
and she remains in good health eleven years after operation in spite of the 
somewhat trying conditions of the life of a Missionary in China. 

So far as can be judged from so small a number of cases, the end results 
seem to justify the conclusion that thyroid surgery need have no evident effect 
on children born at a subsequent pregnancy ; that there is not much tendency 
to return of symptoms or enlargement ; and that operation during pregnancy is 
not particularly dangerous. 

Menstruation . — As to menstrual function : there is complete cessation 
of periods for from three to six months or longer in practically all of the 
extremely toxic adenomatous and exophthalmic goitres which we see. In no 
instance under my observation has this been permanent and the return of 
menstruation occurs as soon as the patient is well on the road to recovery. 
At first most of the patients are greatly disturbed over the cessation of men- 
struation and inquiry as to probable outcome must come to almost everyone 
who sees many toxic goitres. 

Profuse menstruation as the result of lack of normal thyroid secretion has 
not been reported to us in a single instance. The danger pf myxoedematous 
changes as a result of thyroidectomy is probably greatly overestimated. Osier, 
who no doubt had under observation as large a number of patients as any 
consultant of his time in this country, in at least two editions of his text-book 
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stated that post-operative myxcedemata is very infrequent, that he had 
observed only two such cases, and that one of these cleared up under treat- 
ment. Probably surgical methods and results have greatly improved since 
this statement was made. 

Exophthalmos . — My impressions as to ultimate results with exophthalmos 
have radically changed within a few years. The results as regards appear- 
ance of the eyes following operation upon patients with extreme exophthalmos 
are often discouraging even after four or five years have elapsed. As with 
other symptoms, the cases of long standing improve more slowly and less 
surely, but observation of late end results leads me to believe that in many 
cases exophthalmos continues to lessen, even long after the general physical 
condition has come back to normal. In thirty-nine cases examined by me 
or my assistants seven to fourteen years after operation, the eyes of thirty-one 
are normal, or so nearly so that they would not be noticeable to the average 
observer. All of these patients live near Ithaca and most of them have 
been seen frequently. Few of these extreme cases showed much improve- 
ment in the first three years and some retained noticeable exophthalmos for 
five years. While I formerly told patients with very prominent eyes that the 
prospect of improvement was doubtful, on the basis of observation of later end 
results, I now tell them that they have at least three chances out of four of 
ultimately getting fairly normal eyes. 

Advanced Age . — What should be advised in the case of an aged person 
suffering seriously from goitre is often a difficult question. The distress 
caused in some of these cases is indicated by the fact that patients as old as 
eighty-six have come for consultation to consider surgical relief. Of course 
no sane surgeon advises operation for any condition with a patient advanced 
in years unless the indications seem urgent, hence, experience as to end 
results in older goitre patients is limited. The widespread impression both in 
and out of the profession that lack of thyroid secretion influences the develop- 
ment of senile changes has doubtless led most of us to be especially slow to 
meddle with the thyroids of older people. Yet, my own experience in operat- 
ing upon thirty-one patients over sixty, who we have been able to follow, 
leads me to feel that possibly there is quite another side to the question. The 
indications for operation seemed definite in all of these cases : Nineteen had 
obstructive symptoms, eleven had adenomata with quite a high degree of 
toxaemia, and one was malignant. Of fifteen patients between sixty and 
sixty-five years of age, three have died ; one from local recurrence of malig- 
nancy (small round-cell sarcoma) ; one from operation at another clinic 
for enlarged prostate; and one from apoplexy. The remaining twelve are 
living and well; eight of these patients are from five to eleven years past 
operation ; one patient now seventy-one years of age is nine years past opera- 
tion; one seventy-six years of age is eleven years past operation. Three 
patients were over sixty-five years of age at the time of operation; one of 
these patients'died from unknown cause ; one is living at sixty-nine years of 
age; one patient operated upon for serious obstructive symptoms when 
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seventy-two years of age was living at last report, with failing eyesight but 
otherwise well, over eighty years of age. Many of these patients looked 
thin, almost to emaciation ; pale, gray, and even older than their years. Many 
of them looked ten years younger before leaving the hospital and all con- 
sidered themselves greatly benefited. Is it not possible that the drive of an 
overactive thyroid for years causes rapid wearing out quite as frequently as 
thyroid lack precipitates senile changes? 

Childhood and Adolescence . — The important influence of the thyroid in 
development, both physical and mental, rules out surgery in childhood and 
adolescence except in cases presenting urgent symptoms, but harmful results 
have not appeared in any of my patients operated upon when under twenty 
years of age. Twenty-eight cases are included in this group. Avoidance of 
unfortunate end results seem to me to be dependent upon leaving a fairly 
liberal strip of thyroid tissue with unimpaired blood supply from at least two 
of the four main arteries. Dr. W. S. Halsted’s early work showed con- 
clusively that dogs with a small amount of thyroid with normal blood supply 
at one pole are capable of hypertrophying the stump to supply the needs 
of the animal. 

The strip saved should be along the posterior surface of the gland over 
the great vessel sheath and along the trachea and larynx in order to avoid 
injuring the parathyroids and the recurrent nerves. With this precaution 
none of my younger patients have developed any evidence of thyroid or para- 
thyroid lack. The youngest patient was a little girl operated upon at three 
and one-half years of age because of serious symptoms of obstruction in 
breathing. She made a perfectly satisfactory recovery and at last report 
was well eight years following operation. A girl of fourteen years of age 
operated upon because of an extremely toxic exophthalmic goitre has remained 
entirely well fourteen years since operation, the longest of any of my chil- 
dren patients. She had developed from a child into a very attractive young 
woman, has taken an Art Course with credit, and is now a successful illus- 
trator, is married and remains entirely well. 

Glycosuria . — Approximately 5 per cent, of all toxic goitre patients coming 
under my care have a trace of sugar in the urine. In all cases these small 
traces have cleared up with attention to diet and recently occasional use of 
insulin, while the patients have been in the hospital, and the end results three 
to fifteen years after operation show no evidence of trouble from this source. 
There are fifty-three patients in this group. On the other hand, patients 
with high percentages of sugar in the urine and high blood sugar associated 
with toxic goitre usually do badly. Three such patients have died without any 
surgery within a week of admission to the hospital, in spite of the best medical 
care available. Three have been sent back to their home physician. Another 
three, exactly 33^ per cent, in my limited experience, have been brought 
sugar free under medical care, have had preliminary ligations followed by later 
excision and remain well without very strict medical supervision, although they 
are requested to report regularly for urinalysis and occasionally blood sugar 
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estimation. To summarize my own experience: the lower percentages of 
sugar have cleared up before operation, remaining permanently free after 
operation without special attention to diet or medication : in case of 
high percentages of sugar, associated with toxic goitre, two-thirds of the 
patients die without operation; while when higher percentages are cleared 
up by diet, insulin or a combination of the two sufficiently to warrant operation 
the patients do well, requiring little- medical attention to keep them sugar free. 

High Blood Pressure . — Several writers on blood pressure state that the 
administration of thyroid extract usually causes a fall in blood pressure, 
although in certain instances blood pressure is increased. This belief that 
thyroid secretion usually lowers blood pressure has probably led to the assump- 
tion that removal of goitre would have an unfavorable influence on high blood 
pressure, for of course a certain amount of normal thyroid tissue is removed, 
even with large adenomatous and colloid goitres. As a matter of experience, 
dangerously high blood pressures are frequently favorably influenced by 
thyroidectomy. Until recently I have not operated upon patients with very 
high blood pressures, hence the end results do not date back in most of my 
cases more than to five years. Patients with blood pressures over 180 are 
invariably given preliminary treatment, rest in bed, low protein, salt-free diet, 
and free purgation. In the case of patients with pressure above 200 systolic, 
we have not operated unless it was possible under Treatment to reduce the 
pressure to 190 or lower. In eleven cases with pressure above 200 systolic, 
there has been such immediate and striking improvement after thyroidec- 
tomy, that it seems fair to attribute the patient’s improvement to operation. 
In one instance the blood pressure dropped immediately from 200 to 150 and 
later was reported by the patient’s home physician at 120 ; in another instance 
the drop was from 220 to 140 ; a third patient dropped almost immediately 
following thyroidectomy from 240 to 150, and still further improvement has 
been reported since this patient returned to her home. The less encouraging 
side of the question is that two patients have died from apoplexy within a few 
months after leaving the hospital and in the remaining- twenty patients the 
improvement has not been greater than would be expected from such restric- 
tion of diet and general care as it has been possible to enforce. Thus far, 
we have been unable to discover any criterion enabling us to select those 
patients with high blood pressure who would be benefited from those in whom 
no improvement could be expected. There has been unquestionably a very 
striking immediate, and thus far permanent, improvement in 30 per cent, of 
the high blood pressure cases. If a three years’ period may be considered an 
end result, the end results are good in this proportion of my cases. It seems 
to me that this condition is deserving of careful study by laboratory as well 
as clinical workers. 

These are but a few of many unsettled problems which must come to 
anyone seeing considerable numbers of goitre patients. The wide experience 
of many members of this Association should add much toward their solution. 
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By Albert J. Ochsner, M.D. 
of Chicago, III. 

The following plan was carried out in order to determine, as nearly as 
possible, a fair idea of end results - in this type of cases. A questionnaire 
containing the following inquiries was sent to the addresses of 1200 patients 
upon whom Dr. N. M. Percy and I had operated at the Augustana Hospital 
for exophthalmic and toxic goitres during ten years, ending January 1, 1923, 
so that none of the answers included came from patients operated upon less 
than fifteen months ago : 

1. Have you been well since returning home from -the hospital? 

2. How long were you weak after returning home from the hospital? 

3. Have you followed directions on diet list? 

4. Have you continued drinking boiled or distilled water? 

5. Have you anj r disturbance of the heart? 

6. Have you gained in weight? 

7. Have you had any new complaints since leaving the hospital? 

8. Please give a general description on space below of how your health has been 
since leaving the hospital ? 

The following table gives an analysis made by our colleague, Dr. O. E. 
Nadeau, of the answers received from the first 500 patients who sent in 
their reports. Later the remaining answers will also be analyzed. It seemed 
sufficient for the present paper to analyze this number : 


ANALYSIS OF 500 REPLIES TO QUESTIONNAIRES IN CASES OF TOXIC 
AND EXOPHTHALMIC GOITRE 


Ages 

Cases 

Duration of weakness after operation 
Months Years 


11-20 


i month or less . . 


1 

42 

21-30 

129—25.8% 

2 months 

. 96 

2 

24 

31-40 

123—24.6% 

3 months 

. 69 

3 

3 

41-50 

T05 — 2 t n% 


27 

A 

3 

5 I-6o 

77 T A 6C£ 

5 months 

T 2 

t; 

1 

61-70 


6 months 

• 36 

6 

2 

71-80 


y months 

7 

7 

0 



8 months 

• 3 

8 

1 



9 months 

. 2 

9 

1 



No mention 

• 17 




Symptoms recurred after operation similar to some of those experienced before 
operation — 119. 

Those who followed directions constantly 278, but symptoms recurred in 73. 

Those who did not follow directions constantly 207, but symptoms recurred in 41. 
Those who drank boiled water constantly 154, and symptoms recurred in 38. 

* Read before the American Surgical Association, April 17, 1924. 
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Those who did not boil water constantly 337, and symptoms recurred in 77. 

Those who had recurrent symptoms but did not mention diet 5. 

Those who had recurrent symptoms but did' not mention water 4. 

Disturbances of heart. Yes — 125; no — -357- No mention — 18. 1 

Voice affected temporarily 5, permanently 1. Recurrent tumor of neck, 35. Persist- 
ent exophthalmos, 44. Worse after operation, 8. 

Deaths— 2 months— 1 ; 7 months— 1 ; 9, months— 1 ; 2 years— 2. Of these 1 died of 
carcinoma of the stomach. 3 years— 3. Of these 1 died a suicide from melancholy. 
4 years— 1. Of these 1 died of diabetes. 5 years— 1. Cause not mentioned. 6 years— 1, 
who died of diabetes. 9 years — 1. Cause not mentioned. 

Patients who stated they felt better when following strict directions— 21. 

Unusual Complications.— One case has unilateral exophthalmos (dextra) six years 

after operation. Two cases (male) developed insanity one and one-half years after 
■* 

operation. 

It will be seen that 70 per cent, of our cases were between the ages 
of twenty and fifty years, and that 64 per cent, had regained approximately 
normal strength within three months following the operation, while 15 per 
cent, remained weak for more than one year. 

In 24 per cent, some of the symptoms present before the operation had 
either persisted, or they had recurred, since the operation, but with the excep- 
tion of the twenty-one cases noted specially below, eight of whom were worse 
and three who died within one year following operation, all of this group of 
patients were better in some respects than they had been before the operation, 
although none of them were well. 

During this period of ten years we have given each patient the following 
printed list of directions upon leaving the hospital with the hope of improving 
the prognosis: 

1. Avoid excitement or irritation of every kind. If anything happens to annoy you, 
put it off for a week. Never do anything in a hurry or long enough to become really tired. 

2. You should get an abundance of rest, by going to bed early, not later than 9 p.m., 
and taking a nap after luncheon. 

3. You should get an abundance of fresh air, especially at night, consequently you 
should sleep with wide open windows, or on a sleeping porch. 

4. You should drink nothing that irritates the nervous system, like tea, coffee or 
alcohol. Of course you should not use tobacco in any form, 

5. You should eat very little meat. If you are very fond of meat, take a little beef, 
mutton or breast of chicken or fresh fish once or twice a week, or at most, three times 
a week. 

6. You should drink a great deal of milk, or eat things that are prepared with milk, 
such as milk soup, milk toast, etc. Cream and butter-milk and Horlick’s malted milk are 
especially good for you. 

7. You should avoid beef soup or beef tea or any kind of meat broths. 

8. You should eat an abundance of cooked fruits and cooked vegetables of every 
kind, or very ripe raw fruits, or drink fruit juices prepared out of ripe fruits. 

9. You may eat eggs, bread, butter, toast, rice, cereals.' 

10. You should drink an abundance of water boiled for twenty minutes, distilled 
water may be used in place of boiled water. Do not drink unboiled water. 

389 



ALBERT J. OCHSNER 


The table shows that the majority of these patients have not followed 
these directions constantly since leaving the hospital and that there was practi- 
cally no difference in the percentage of complete cures between those who 
did and those who did not follow these directions, except that twenty-one 
patients stated definitely that they felt better when they followed the direc- 
tions strictly. 

Twenty-five per cent, of our patients still suffer to some extent from 
tachycardia, or some other form of cardiac disturbance. 

Five patients, or i per cent., had some disturbance of the voice for a 
time, which has, however, completely disappeared, while in one patient it 
has persisted to some extent. 

There was a recurrence of the goitre in 7 per cent, of the cases, and all 
of these had returned to their former mode of living, including the drinking 
of unboiled water. 

Exophthalmos persisted in 9 per cent, of the cases. In one case a right- 
sided unilateral exophthalmos has persisted for six years. Three cases died 
within one year after the operation. Twelve died from two to nine years 
after the operation from diseases not connected with their goitres. Aside 
from these only eight cases, 1.6 per cent, of all cases, were worse after the 
operation than before. • 

It has been possible to make a personal examination of only a proportion 
of these patients in order to compare their present condition with the records 
of their pre-operative condition, which would, of course, be necessary to 
make a report of end-results satisfactory. All of the cases that I had an 
opportunity to examine personally showed a marked improvement over their 
pre-operative condition even in case of the presence of some unfavorable 
symptoms, but this may have been simple coincidence, and may not hold true 
for those not personally examined. 
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REPORT OF THE RESULTS OF OPERATION ON A GROUP 
OF 150 CASES OF GOITRE* 

By Charles N. Dowd, M.D. 

of New York, N.Y. 

The effort of the Executive Committee of the American Surgical Associa- 
tion, to promote late reports on the results of treatment for goitre, is surely 
a commendable one. There is hardly a subject which is more written about 
in surgical literature, than goitre; and the effort to solve the goitre problem 
is attracting the energies of a very large number of competent men; but in 
proportion to this great activity, there has been too little attention to the late 
results of the different forms of treatment. 

Wishing to add a little to the subject, I have endeavored to study the later 
condition of 150 patients, on whom I have personally operated for goitre 
between 1899 and 1924. The report is confined to personal cases, because 
they give better opportunities for study than we are able to obtain from groups 
which represent the work of several surgeons on a I-Iospital Division. They 
represent all the patients on whom the writer has operated for goitre during 
this period. 

In addition to these cases many others have been treated by medication 
or rest or hygienic regime or by X-ray. Most of them have passed out of 
observation but have shown certain peculiarities which are referred to in 
the text. 

The types of goitre have varied from acute hyperplastic goitres of over- 
whelming toxicity to encapsulated cysts with little or no toxicity. Toxic 
adenomata, however, were more common than any other type. 

There were also two cases of cancer which are not included in the list, 
because only diagnostic incisions were made. 

All but five of the patients have been traced since leaving the hospital. 
The periods of observation are indicated in the following table : 

Followed into 21st yr 1 patient Into 9th yr 9 patients 

Followed into 20th yr 1 patient Into 8th yr 13 patients 

Followed into 17th yr 1 patient Into 7th yr 8 patients 

Followed into 16th yr 2 patients Into 6th yr 13 patients 

Followed into 15th yr 4 patients - Into 5th yr 17 patients 

Followed into 13th yr 2 patients Into 4th yr 14 patients 

Followed into 12th yr 4 patients Into 3rd yr 17 patients 

Followed into nth yr 3 patients Into 2nd yr 16 patients 

Followed into 10th yr 7 patients Into 1st yr 8 patients 

The reports have been made by the writer from personal observation in 
83 instances; by another physician 11 times; by the patient either by letter 
or telephone conversation with the writer 26 times ; by a nurse 6 times ; by the 
patient’s relative or friend 14 times. 

* Read before the American Surgical Association, April 17, 1924. 
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Kinds of Operations . — The operations have been done primarily with the 
view to adjusting the operative procedure to the patient’s strength, but with 
the ultimate purpose of removing as much of the thyroid gland as the patient 
could spare without endangering the normal thyroid function. In most 
instances, four-fifths of one lobe and from one-third to three-fourths of the 
other lobe have been removed. A primary ligation of one or both superior 
thyroid arteries has been done in twelve instances. Usually this has been 
followed by the removal of a large portion of the enlarged gland. Occasion- 
ally no further operation than the ligation has been practicable or even desir- 
able. As the work has progressed, it has been possible to gauge the patient’s 
strength in such a way as to keep within fairly safe limits in the selection of 
operative procedure. 

“ Standards for Estimating Results .” — In estimating the results of these 
operations, we have based the reports on the ability of the patient to perform 
the ordinary duties of life. We believe that this is the most important standard. 
The patients who come to us with goitre wish to be cured of their disabilities, 
so as to have at least the ordinary capacity for work and enjoyment. A result 
short of this is not satisfactory, no matter what the pulse-rate, or basal 
metabolism or bodily weight. If, however, these patients are able to carry on 
the ordinary duties and pleasures of life in comfort and health, the results 
may be considered satisfactory. 

It is important to have a mental picture of the entire group of patients ; 
thus endeavoring to show what may be expected of such people after 
their operations. 

We have, therefore, classified 1 them into five divisions : 

1. Operative fatalities. 

2. Patients who have died either of intercurrent disease or from results 
of goitre since leaving the hospital. 

3. Patients who are definite invalids. 

4. Patients who are able to do a moderate amount of work and to enjoy 
life but habitually have to guard against over-exertion. 

5. Patients who really enjoy life and have at least the average capacity for 
work or other activities. 

Fortunately, the latter group preponderates in a large majority. If we 
consider those patients who have been observed since leaving the hospital, 
73.6 per cent, belong to this group. An additional 22.8 per cent, are grouped 
with those who can enjoy and do a moderate amount of work but have to 
guard against over-exertion. 

In order to explain these divisions, we may refer to some of the patients 
in detail. 

Division 1 . — Operative fatalities — five patients. The first three had 
advanced Graves’ disease in its extreme form. Their ages were, respectively, 
twenty-three, twenty-six, and sixteen years. They had exophthalmus, palpi- 
tation, sweating, extreme nervousness and very rapid hearts. One of them 
died on the table before even a ligation could be completed. Another died 
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three days after operation with oedema of the lungs and the other on the thiid 
day after operation, having “ rusty ” sputum and signs of pneumonia. 

In view of subsequent experience, operation would not have been attempted 
on these patients in the conditions which they then showed. These three 
fatalities occurred among the first thirty-three cases. It is possible that a 
preliminary ligation of a single superior thyroid artery at a properly selected 
time without even removing the patient from bed, might have been success- 
fully done for one or all of them and that further procedure could have been 
accomplished later. 

It is to be noted that in the next 117 cases there were only two deaths. 
One of them a girl of twenty-three, who had suffered from hyperplastic goitre 
for several years and had undergone several operations, died after an effort 
to remove a part of the remaining left lobe of the gland. The other was a 
patient who beside her goitre had mitral regurgitation and a dilated heart. 
She was kept in the hospital for twenty days before operation, and although 
her heart lesion was well understood, the operation seemed advisable. She 
went through the operative procedure without incident. Her pulse was about 
90 throughout the operation and she seemed to do well until the evening of 
that day, when she suddenly died. The physician who observed her at that 
time thought that her death was due to a coronary embolus. Every surgeon 
who is not excessively timid has to take an occasional risk of this sort. 
When, however, we consider that there were 1 17 consecutive cases with only 
these two deaths, we may appreciate that we are dealing with a very low 
operative mortality. 

In considering this group of fatalities, we are impressed with the deadly 
character of the disease in the first four of these patients and our great regret 
is that their thyroids could not have been attacked before their hyperplasia 
had led to such serious symptoms. 

Division 2. — Patients who have died since leaving the hospital, either from 
progress of the goitre or from intercurrent disease. Four patients: One 
thirty-three years of age, who had suffered from goitre for seven years, and 
who had reached the stage of degeneration of her internal organs. She was 
kept in the hospital for 29 days, resting in bed and having symptomatic medical 
treatment. Her basal metabolism varied between 64 and 39. The superior 
thyroids were then ligated without incident ; one at a time, under local anes- 
thesia, in her bed. She improved considerably but insisted on going home. 
She died a month later in another hospital from so-called “ heart disease.” 

The second case was a girl of nineteen years, with a moderate-sized goitre, 
exophthalmus, basal metabolism plus 37 and hereditary syphilis. Her two 
superior thyroids were ligated and she improved satisfactorily so that at one 
time I was willing to undertake subtotal thyroidectomy. Her guardians, 
however, refused this and she went from the hospital. She was under X-ray 
treatment for more than a year. She finally died with apparent degeneration 
of her internal organs. 
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The third case died about a year after leaving the hospital, from “ cerebro- 
spinal meningitis.” Her physician stated that she did not then give signs 
of hyperthyroidism. 

The fourth case had both superior thyroids ligated in March, 1917. No 
further operation was done at that time. She was then extremely toxic. She 
existed for several years in a condition of invalidism, going from one hospital 
to another, having long' treatments of X-ray, etc. In February, 1924, an 
effort at operation was made in another hospital and she died immediately 
following the operation. 

It should be noted that ligation of the superior thyroid arteries was suc- 
cessfully accomplished for three of these patients and that they then either 
would not or could not have further surgical procedure and that the disease 
progressed in each instance. The fourth apparently died of disease not asso- 
ciated with her goitre. 

Division 3. — Patients of the Invalid Class. I find only one patient in this 
group. He, too, refused further operation after his superior thyroid arteries 
had been successfully ligated. He is a man of twenty-six, who was first seen 
six years ago, having then had his goitre for three years. He had exoph- 
tlialmus, tremor, weakness, extreme “ nervousness,” sweating and rapid pulse. 
Both superior thyroid arteries were ligated. Improvement followed, but he 
refused further operation. He tried to work as a clerk, but was unable 
to continue. In February, 1920, the right inferior thyroid artery was ligated 
by another surgeon. He then made another unsuccessful effort at light work. 
He was in another hospital for six weeks in 1921. He was seen in February, 
1922, and was then weak and suffering from sweating, dilated heart, palpita- 
tion, tremor, and his neck was i 6 j 4 inches in circumference. He was then 
three months in another hospital and had twelve X-ray treatments, improve- 
ment followed. He then tried again to do clerical work, but when seen by his 
physician, March, 1924, had been unable to continue even light work. It is 
hardly fair to consider him a case of operation. He let his opportunity .pass 
when he refused partial thyroidectomy after his preliminary ligations. 

Division 3. — Patients who are able to do moderate amount of zvork and 
enjoy life but have to guard against over-exertion. There were 32 patients 
in this group. They were all definitely better than before their operations. 
Several of them were better than we could fairly expect. Three cases may 
be cited for illustration, although others in the group were much stronger 
than these were. A woman of thirty showed marked invalidism from the 
ordinary symptoms of toxic goitre. After subtotal thyroidectomy and a period 
of rest in the hospital she regained her health and seemed to be normal for 
nearly four years. She then suffered from a post-partem hemorrhage. 
During the following two years her strength has only been moderate, but she 
has been able to carry on the ordinary duties of life. Another patient twenty- 
eight years old with severe Graves’ disease had her superior thyroid arteries 
ligated separately under local anaesthesia in 1912 with an interval of seven 
days between the two ligations. This was followed four months later by 
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hemithyroidectomy. During the following six years she was not able to do 
much. During this period her disability was increased by family soirow. 
She then gained strength and during the intervening years has been able to 
support herself and help care for her mother. 

Another patient, forty years old, made an excellent recovery and was able 
to return to usual family and social activities. There followed a period of 
stress owing to misfortune in the family and corresponding period of depres- 
sion and limitation of capabilities. Now for three years she has been reason- 
ably active and carefree. 

These cases represent the least capable part of the group. Without the 
operation, I believe that most of them would have collapsed under their trials 
or would have been useless invalids. 

Division, 5. — The group of patients who really enjoy life and have at 
least the average capacity for work or other activities. This is by far the 
largest group, representing, as before stated, 73 per cent, of the patients 
who were traced after leaving the hospital, or 68 per cent, of the entire series, 
including untraced and fatal cases. Many of them have much more than the 
average capacity for exertion. For instance, case No. 94 announced that 
“ before operation ” she could not climb stairs or raise her arm high without 
distress or “ do much of anything,” but that now at the age of forty-nine, five 
years after operation, she can do more than she had ever been able to do 
before, attending to her own house work and taking part in various activities. 
Case No. 59 reported eight years after her operation that she is caring for 
four children and husband, a big house and garden, and stated with much 
pride that on the day before she had washed twenty-two windows. Her goitre 
was large and contained an unusual combination of soft cellular and firm 
fibrous material. 

Case No. 58 has carried on a life of unusual intellectual activity as a 
writer during the eight years which have elapsed since her operation, although 
she has suffered from a broken hip with its necessary confinement during that 
period. Her operation was for cystic adenoma of fifteen years’ duration and 
two years’ rapid growth. At the time of her operation her pulse was 120 
and she suffered from palpitation, tremor and perspiration. 

Case No. 12, fifteen years after an operation, “ tends store all day, begin- 
ning at 6.30 a.m., and does the house work for herself and mother before 
and after these duties.” Her operation was for a very large adenoma of 
fifteen years’ duration and two years’ rapid growth, severe pressure symptoms 
and moderate constitutional disturbance. 

These facts are given in detail in an effort to show to others the impres- 
sion which we have received on studying these patients. This group has 
impressed the writer as showing more than the average degree of good health 
and capability. All of them were incapacitated before operation — most of 
them from “toxic” symptoms — a few of them from pressure symptoms. 
Their study indicates a remarkable average of good health after previous 
disabilities which had been disturbing in a high degree. 
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It should be stated that in no instance has operation been done for the 
simple goitre of adolescence or for any other form of simple goitre which 
did not give definitely disturbing symptoms. 

Of late much attention has been given to the query as to how patients with 
goitre will do without operation or even without treatment. 

The histories of some of the patients mentioned in Groups i, 2 and 3 
indicate the condition to which such patients may drift. Two other experi- 
ences which throw light on the subject also come to mind. One, a woman of 
fifty-eight, who had had a goitre for thirty years. Her pulse had frequently 
been rapid and she had frequently been obliged to stop her labors at house- 
work, but she would always resume them again as soon as the acute attack 
had passed away. When I saw her she had acute pain in the epigastrium. 
Her heart was dilated, very irregular and gave beats from 160 to 180 per 
minute. It was of extremely poor quality and made any operative procedure 
out of the question. She was very thin and had a large goitre most marked on 
the right side of her neck and apparently cystic there. This was an example 
of chronic goitre which had finally resulted in cardiac failure. She died on 
the following day. The other, a man of forty years, who had lived in the 
Middle West and had been suffering from the symptoms of acute thyroid 
disease for three months. He had lost 20 pounds, was weak and had to give 
up work. He had a severe tremor and rapid pulse and was very nervous. 
His goitre was soft and of moderate size. He was taken to the hospital 
for a more thorough examination, but became restless after two days and 
returned home. His weakness then increased and he died within a few days. 
All surgeons who see many goitres have similar experiences and are forcibly 
impressed with the seriousness of the disease in both its chronic and 
acute forms. 

When such cases are contrasted with the results which have followed 
the operations in this group, one must feel like attacking the disease in a 
radical manner. 

Cancer or Suspected Cancer . — The pathology of the thyroid is complex. 
It brings puzzling problems to both pathologists and clinicians. The most 
remarkable instance in this group occurred in a man of forty-eight, who for 
a year had suffered from a left-sided goitre, with both constitutional and 
pressure symptoms. An encapsulated cystic tumor 9x7x5 cms. in its diame- 
ters was enucleated from the left lobe of the thyroid. None of the adjoining 
tissue was removed. Since there was no apparent extension of the growth 
beyond its capsule and since its enucleation was easy, malignancy was not 
clinically thought of. However, three well-known pathologists agree in the 
diagnosis of “ adenocarcinoma, probably of low malignancy.” At the present 
time, three and one-fourth years after the operation, the patient is free from 
recurrence and is enjoying excellent health. Another patient who had a 
papillary cyst adenoma has now been followed for nine years. He is entirely 
free from symptoms and is actively engaged in business. He had rapid 
recurrences after his first partial operations and finally every discoverable bit 
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of thyroid gland was removed and radium was left in the wound for a few 
hours, in the endeavor to control any fragment which might possibly remain. 
There. was also much pathological and clinical consultation about this case 
and bad prognoses were generally given. There were two other papillary 
cyst adenomas in the group, but there was no recurrence or suggestion of 
malignancy in either of them. Another tumor which clinically suggested a 
progressing neoplasm was reported “ lympho-granuloma of thyroid.” The 
patient made an excellent recovery after its removal, and now in her fifth 
post-operative year shows no suggestion of recurrence. These cases are 
mentioned to show the uncertainties of thyroid pathology. 

The relationship of the X-ray to. the thyroid gland should also be con- 
sidered. A number of cases here recorded had received X-ray treatment 
before coming for surgery. It is not now possible to say how many. Some of 
the cases mentioned in Divisions 2 and 3, also received X-ray treatment after 
leaving the hospital. I have treated at least four patients by X-ray without 
operation. Two of them were very mild cases and have done well. A third 
case was toxic; when first treated had a marked tremor, basal metabolism 
plus 35, with a very small thyroid. He did well under X-ray. Another one 
with a large adenoma and very mild toxic symptoms preferred X-ray treat- 
ment to operation and now after the lapse of a year is in about the same 
condition as when first seen. 

It is notable that experienced rontgenologists consider hyperplastic thy- 
roids the most suitable type for X-ray treatment and that many failures of 
relief come after X-ray treatment of such goitres, also it' is notable that 
adenomata which are not so well suited for X-ray treatment produce some of 
the most disturbing symptoms and respond particularly well to surgery. 

The results of ligation of the thyroid arteries have been interesting. Pre- 
liminary ligation of the superior poles of the thyroid gland, including the 
arteries, has been a common procedure in patients too ill for more extensive 
primary operation. Definite improvement almost always follows this proce- 
dure, so that after two or three months a suitable portion of the gland may 
be removed. These patients, however, are not always easily controlled and 
sometimes cannot be persuaded to submit to the secondary operation. Cases 
already quoted in groups 1 and 2 show the unfortunate condition into which 
such patients may drift. One patient, however, did so well after double 
superior pole ligation that secondary operation was not advised; and now, 
after the lapse of eleven years, is in excellent condition. She was a young 
woman of twenty-four with a short history of acute hyperthyroidism. 

There are two notable results following quadruple ligation, one a patient 
of thirty-eight years had severe toxic symptom of five months’ duration. 
She had a rather large symmetrical goitre, exophthalmus, tremor, pulse 120 
to 150, and was too weak to work. The superior arteries were ligated in June, 
1919, and the inferior arteries in February, 1920— she made a remarkable 
recovery and has now been working successfully as laundress for more than 
three years. Another young woman whose symptoms were complex, but who 
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had exophthalmus — moderate-sized goitre, rapid pulse, “ nervousness,” inabil- 
ity to work and basal metabolism plus 17, recovered her poise after quadruple 
ligation and at the present time, three years after her first ligation, is suc- 
cessfully conducting a boarding house. 

Operation on patients under the age of twenty-one is not often desirable. 
The goitre of adolescence frequently subsides without operation. There are 
two rare exceptions to this rule: first, the young patient who develops 
extremely toxic symptoms — “ true exophthalmic goitre ” ; second, the young 
person who develops an adenoma so large as to give pressure symptoms or 
real disfigurement. An instance of the latter condition may be referred to. 
Case No. 16 came to me in 1909 when twenty years of age, having a goitre 
which had been present twelve years. It was very large and was giving 
great .disfigurement and some pressure symptoms. I removed a large part of 
it and found it to be an adenoma with cystic formation in some parts. On 
seeing her fourteen years later, I find her in excellent health. She has had 
seven children in the meantime and her goitre has returned. Her neck is now 
the site of a large cystic goitre which is similar to the one which was removed 
fourteen years ago. However, it is soft and does not give pressure symptoms. 

There have been a few other adenomas in young girls which have devel- 
oped to considerable size and have given definite pressure symptoms. These 
have been removed with good results. 

The seriousness of long persisting adenomas and the favorable result of 
operation may be illustrated by the following case: A patient of forty-five 
years, with a moderate-sized goitre, came to the hospital with- a six-year 
history of disability, having had remissions and exacerbations, but having 
endeavored to carry on her ordinary duties during most of the period. She 
has recently shown lack of strength, tachycardia, tremor, nervousness, per- 
spiration, and was unable to work. On admission to the hospital her disabil- 
ity was extreme. Perspiration and weakness and nervousness were excessive. 
Basal metabolism was +83. She manifestly was not in condition for surgical 
procedure. She went to an endowed room in the Medical Division for five 
weeks where Doctor Sumner kindly attended to her treatment. She showed 
considerable improvement, her basal metabolism went down to + 30 and then 
went to +40. Her heart was dilated and rapid and irregular, pulse being 
no to 120. She gave definite evidence of degeneration of the cardiac muscle. 
However, since the thyroid nodule was apparently encapsulated and since 
she had ceased to improve under medical treatment, I removed the nodule 
by a very short operation and she made a remarkably satisfactory recovery, 
pulse coming down to 64, basal metabolism, reaching normal and her entire 
mental attitude being satisfactory. Her strength improved and she was able 
to return to her ordinary duties. 

Recurrences. — In one instance (just referred to) there has been a recur- 
rence of an adenoma which has reached a large size. In seven other instances 
there have been moderate recurrences of adenomas, none of them serious. 

Hypothyroidism has not been observed in any of the patients. 
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SUMMARY 

i. The results of treatment on these 150 patients may be tabulated as 


follows : 


Number 

of 

patients 


a. Enjoying good health and able to do at least the 


ordinary amount of work 103 

b. Able to enjoy life and do moderate work but 

carefully avoiding over-exertion 32 

c. Persistent invalidism 1 

d. Died since leaving hospital 4 

e. Died in hospital 5 

f. Not traced 5 


Percentage of 
those patients 
who were 
traced after 
leaving 
hospital 

73-6 

22.8 

0.7 

2.9 


Percentage 
of entire 
group 


68.66 

21.33 

.66 

2.66 

3-33 

3-33 


Total 


ISO 


2. The operations have been adjusted to meet the strength of the patient, 
sometimes beginning with the ligation of a single thyroid artery and progress- 
ing in stages to the removal of three-quarters or more of the enlarged gland. 

3. Acute hyperplastic thyroids have given the most severe symptoms but 
toxic adenomas have sometimes been almost as serious. 

4. Adenomas and so-called colloid goitres have sometimes given distressing 
symptoms from pressure and unsightliness. 

5. Some patients have improved under rest and medicinal treatment and 
the use of the X-ray, but so many failures have been noted in these forms 
of treatment that operation is believed to be the best form of treatment for 
a very large proportion of patients with goitre. 

6. The pathology of cancer and growths which resemble cancer is 
very complex. 
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A REPORT OF 87 PRIMARY OPERABLE CASES OF CARCINOMA- 
OF THE BREAST ADMITTED TO THE NEW YORK 
HOSPITAL PRIOR TO APRIL 1, 1919 

By Burton J. Lee, M.D. 

AND 

Nelson W. Cornell, M.D. 
of New York, N.Y. 

The literature o£ mammary cancer contains many, reports of high per- 
centages of good end results, in' the surgical treatment of this disease. A 
careful scrutiny of these records sometimes reveals the fact that many recent 
cases are included, making a proper estimate of the operative results difficult 
and at times impossible. The object of this paper is to place on record the 
late results in a series of cases of carcinoma of the breast operated at the 
New York Hospital, f prior to April i, 1919 , five years or more ago. All 
cases of more recent date are excluded from consideration. A still more 
dependable period for end results is seven or ten years, but sufficient cases 
are not available to make a report upon this basis. We appreciate that 
the group is a small one, but we feel that a critical analysis of these cases 
may furnish some valuable conclusions. 

At the very outset we wish to place ourselves on record as objecting to the 
continued use of the term “ three-year cure,” the basis of our objection being 
twofold. First, any serious consideration of results in the treatment of breast 
cancer at the end of three years is ill-advised, for the three-year limit gives a 
poor impression of what the end result will be. Second, we desire to protest 
against the continued use of the term “cured,” in recording the results of 
the treatment of this disease by any means. We are all familiar with the 
occasional cases of late recurrence, occurring many years after the surgical 
treatment of carcinoma of the breast, and therefore we believe that the word 
“cured” should be abandoned and replaced , by the phrase “no evidence 
of disease to date.” 

Our study embraces only primary cases which were presumably operable 
and were subjected to surgery in the hope of eradicating the disease. In 
general, the criteria of operability were a tumor in the breast, not fixed to the 
chest wall, with or without involved axillary nodes. The presence of supra- 
clavicular nodes placed the case in the inoperable group, and no patient was 
subjected to a supraclavicular dissection. This judgment concer ning the 

* Read before the American Surgical Association, April 18, 1924. 

t The writers gratefully acknowledge the privilege accorded them by Dr. Chas. L. 
Gibson and Dr. Eugene H. Pool, of recording the cases of mammary cancer from the 
First and Second Surgical Divisions of the Hospital. They also appreciate similar cour- 
tesies extended by other surgeons on these Services. 
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involvement of supraclavicular nodes is concurred in by Peck and Sutton and 
Rodman and Greenough have stated that no satisfactory end result has been 
attained where supraclavicular nodes were involved at the time of operation. 
We are so convinced that supraclavicular metastasis is an expression of a 
considerable dissemination of the disease, that to-day we call cases inoperable 
that show definite and well-marked supraclavicular fulness, even though no 
palpable nodes are present. Experience has taught us that such cases invari- 
ably develop nodes which are palpable a few weeks or months later. The 
criteria of operability r _ — 

of mammary carci- [ If , 

noma are changing, ! j j 
and cases to-day are 
subjected to a much f 

more careful scrutiny 
than was the case ten 
years ago. There- 
fore, it is probable 
that some of the 
patients included in 
this report and 
treated as primary \ 

operable carcinomas ! 

of the breast might j * 

to-day be placed in % ( 

the inoperable class. |/ ‘ 

The writers feel that ( f J A , **-'** 

the presence of axil- ) ' // 

lary nodes, which are I ™ 

obviously extensively 

involved, leaching Fig. x . — Rapid metastasis after operation for mammary carcinoma 
Well Up tO the clav- associated with sc\cn months’ pregnancy. 

icle, or which are fixed to the chest wall, indicates inoperability. Further, 
a more searching study of a case with special regard to the paths and 
symptoms of distant metastases, especially to the chest and bones, will some- 
times reveal evidence eliminating the patient from the operable class. A 
summary of the factors placing a case in the inoperable group has been 
indicated in a recent communication of one of the writers. We have not 
included in this study any of the primary inoperable or recurrent cases 
admitted to the hospital in the period mentioned, as we believe they must be 
considered separately. Further, the end results in these groups have no 
relation to the problem of the treatment of primary operable mammarv cancer 
by surgery. 



If one weaves his way through the mass of literature upon this subject, 
he will find a varied series of figures of so-called “cures,” in percentages 
varying from 22 per cent, to 46 per cent. As one studies these statistics, 
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he is forced to the conclusion that many factors must be considered in evaluat- 
ing the reported results. These factors are : 

i. The pathological diagnosis of carcinoma may vary widely in different 
clinics. If one includes in his carcinoma series border line cases of epithelial 
growth (so-called pre-cancerous lesions), the figures for good end results will 
be raised to a very high percentage. As far back as 1907, Halsted pointed 
out that some pathologists might include “ a few epithelial cells here and there 
escaping into the stroma as carcinoma.” Are the cases of so-called “ micro- 
scopic cancer,” which Rodman says he finds in 23 per cent, of the cases of 

chronic cystic mastitis, 
to be included in reports 
of end results of the 
treatment of mammary 
cancer? We feel that the 
surgeon is too prone to 
accept as truth typewrit- 
ten pathological reports 
made by pathologists, 
some of whom may lack 
the highest technical 
training. One of the 
writers has received 
pathological reports from 
one New York hospital 
upon five breast cases 
showing definite recur- 
rent phases of mammary 
cancer, the report in all 
five instances being in- 
correctly rendered “fibro- 
adenoma.” 

2. Many writers ap- 
Fig. 2 — Radmgraph of early chest metastasis. parently include a certain 

proportion of recent cases which swells percentage figures. We have found 
it difficult to separate out the results in recent cases from those operated five 
years or more ago. 

3. Many of the cases have not been completely followed up. Until the 
last decade, adequate follow-up systems were not a part of any hospital organi- 
zation, and vast numbers of cases operated upon for this disease were com- 
pletely lost track of. Therefore, it was quite impossible for most surgeons 
to evaluate the real end results in the surgical treatment of cancer of the breast. 

4. In many reports a large number of cases are excluded which have 
been lost sight of, many of whom are probably dead. 

The present paper is a study of eighty-seven presumably primary operable 
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cases, seventy-five of whom have been followed through sufficiently to furnish 
accurate data concerning the five-year results obtained. Of the seventy-five 
cases, the following tabulation is made : 

Results to Date in 75 Primary Operable Carcinomas of the Breast 

Alive and with no evidence of recurrence 10 

Died without recurrence more than 5 years after operation 1 


Died with recurrence 54 

Recurrence, but not completely traced 10 


75 

Following on p. 404 is a detailed list of the 75 patients. 

Twelve cases are excluded from major consideration because of incon- 
clusive data as to end results, but these patients are separately studied in 
conjunction with the 75 complete cases in tabulating certain etiological data. 
These 12 patients group themselves into two classes: namely, those dying 
before five years had elapsed without recurrence, but from intercurrent dis- 
ease, and secondly, those which were impossible to trace, although not recur- 
rent when last observed. A brief tabulation of these twelve cases is appended. 

A study of the 87 cases yields certain facts concerning the influence of 
trauma, previous abscess in the breast and prior lactation, in connection with 
the etiology of mammary cancer. 

Trauma . — Of the entire 87 cases a positive or negative statement concern- 
ing a definite history of trauma was made by 55 patients. In each instance 
a positive statement by the patient was considered reasonably reliable evidence. 

Trauma as an Etiological Factor. — Positive 15, 27 per cent.; negative 40, 
73 per cent. 

The traumatizing agent varied from blows or falls upon the breast to 
corset pressure, and one patient made the statement that she had been accus- 
tomed for years to stick pins into the portion of the breast which subsequently 
became the seat of cancerous disease. 

Types of Trauma. — Blow or fall upon breast, 11; corset -pressure, 2; 
bullet wound, 1 ; habit of sticking pins in breast, 1. Total, 15. 

Previous Abscess of the Breast . — Five cases had previously suffered from 
abscess of the breast. There seems little question that the damage done to 
mammary tissue in the presence of a suppurative process furnishes favorable 
soil for the development of carcinoma. 

Prior Lactation . — We are more and more impressed with the frequency of 
occurrence of cancer in breasts that have never lactated. In this series no 
statement concerning previous lactation was made in 15 instances. Of the 
remaining 72 patients, exactly one-half had a history of previous lactation. 
It seems reasonable to conclude that prior lactation is not an important 
factor in the development of mammary cancer. Positive 36, 50 per cent • 
negative 36, 50 per cent. 

Situation of the Tumor. — In 81 cases, the record shows that the left breast 
was involved in 43 instances and the right breast in 38. 
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Table II 

Died Before 5 Years Post Operation Without Recurrence. 


LEE AND CORNELL 




CARCINOMA OF THE BREAST 

A description of the portion of the breast involved is given in 69 instances 
The following table indicates the location of the tumor : Upper outer quadrant 
33; lower outer quadrant, 12; outer half, 8; mestal above nipple, 8 upper 
inner quadrant, 4; lower inner quadrant, 3 ; upper half 1. Total, J- 

Correct Pre-operative Diagnosis of Carcinoma of the Breast.— A record 
of the pre-operative diagnosis was recorded hi all instances. Percentage of 
correct diagnosis is as follows: Number of cases correct 81, 93 per cent.; 


number of cases incorrect 
6, 7 per cent. All sur- 
geons appreciate the diffi- 
culty in making a correct 
diagnosis in every in- 
stance. The percentage 
given above is practically 
identical with, that re- 
ported by Mills and 
Greenough and Simmons, 
the former giving 93 per 
cent, and the latter g.| 
per cent. 

Prc-opcrativc Diag- 
nosis of Involved Axil- 
lary Nodes. — In four in- 
stances no statement was 
made as to the pre- 
operative impression of 
metastasis to the axilla. 
In 83 patients definite 
statements are recorded, 
* giving* the pre-operative 
diagnosis of the surgeon 
as to the involvement of 



Fig. 3. — Radiograph of early chest metastasis. 


axillary nodes. Believed to be positive 59 ; correct 49, 83 per cent. Believed 
to be negative 24; correct 19, 79 per cent. Total, 83. 

This tabulation illustrates the difficulty of correctly diagnosing involve- 
ment of axillary nodes. The experience is universal to occasionally encounter 
considerable axillary metastasis where none was anticipated, and vice versa, 
to find hyperplastic lymph-nodes free from cancerous disease where definite 
malignancy was expected. Although deductions from a small group of 
cases are always dangerous, the table shows a lessened liability of error where 
the surgeon believes the nodes to be definitely involved. 

factors Influencing Prognosis. — Various factors must be considered in 
reaching a correct prognosis in any case of cancer of the breast. Each patient 
represents a complex problem due to the variable conditions afforded by 
age, the rapidity of growth, associated pregnancy, the pathological type of 
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tumor, the presence or absence of involved axillary nodes, the proper inter- 

rT, 0f ‘n C S,g " S ? f Carly cl ’ CSl me,aslasis and ot c-‘ rl y metastasis to bone. 
V\ e will briefly consider each of these factors. 

Agc.—Oi the 75 cases completely followed, we have divided them into 
three age groups, namely : 

Table IV 


I. 

II. 

nr. 


Number Number Percent. 


Up to and including so years of ago 


alive 

alive 

41 to and including Go years of age . . 


4 

Al /o 

61 years and over 


. / 

0 

l 4 /o 

0% 


75 

1. Patients up to and Including Forty Years of Age. — All authorities 
agicc that other tilings being equal the younger the patient the more serious 
the outlook. In the present series the percentage in this age group alive and 
without disease five years or more after operation (21 per cent.) is distinctly 
higher than the average for the entire group. The reason for this high 
percentage in the younger women can be explained, partially at least, by the 
fact that all of the four living cases in this group were distinctly localized 
tumors without metastasis to the axilla. Further, Case No. 34 presented 
some very unusual pathological features, which will be discussed under the 
section on pathology, making it perhaps questionable whether this case should 
be included at all in the present study. If this case were excluded, the per- 
centage alive would be 16 per cent, rather than 21 per cent. The small 
number of cases available for study in this age group makes any percentage 
figure inconclusive. 

2. Patients from Forty-one to and Including Sixty Years of Age. — We 
feel that no special comment upon this group is necessary other than to call 
attention to the fact that it represents the approximate cross-section of per- 
centage results five years after surgical treatment of the disease. 

3. Patients Sixty-one Years of Age and Over. — Experience has generally 
proven that patients in this group, as a rule, do well following surgical inter- 
vention. Usually the rate of growth is slow, and the patients are apt to live 
many years following operation before menacing metastases occur. The group 
of seven cases is much too small from which to draw any conclusive deduc- 
tions, but it perhaps illustrates that this group may not be as favorable as we 
have generally believed it to be. 

Rapidity of Growth. — In general, a convincing statement by the patient 
that the growth of the tumor has been exceedingly rapid, should lead the 
surgeon away from rather than toward surgical intervention. We have, 
frequently heard surgeons express the opinion that immediate radical opera- 
tion should be undertaken, because the growth has been at such a startling rate. 
Such an attitude we believe to be an incorrect one, as the prognosis of these 
rapid cases, treated by radical surgery, is always had, and we believe many o 
them would survive the disease longer if some other form of tierap} we 
followed. If the growth is rapid and the woman is below forty, in genera 
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we feel that operation is unwise. Practically without exception the rapidly 
growing tumors in the present series have succumbed to the disease within a 
few months up to two years of the date of operation. . 

Associated Pregnancy.— We are all thoroughly familiar with the extreme 
gravity of the prognosis in a case of carcinoma of the breast associated with 
pregnancy. These patients are usually young women, which adds further 
to the seriousness of the prognosis. In our series one patient (Case No. 2), 
twenty-six years of age, 
was seven months preg- 
nant at the time of her 
admission to the hospital. 

Radical operation was 
advised and done by one 
of the writers with a 
rapidly disastrous result, 
the patient surviving the 
surgical intervention by 
but eleven months. The 
result in this case repre- 
sents a judgment against 
the over-enthusiasm of 
youth. To-day no such 
management of the situa- 
tion would for a mo- 
ment be entertained. The 

almost immediate recui- pic, — Low power photomicrograph of Case No. 34, fibro-adeno- 
rence with the rapid carcmoma. quest, onable malignancy. 

extension of the disease was frightful. This patient finally died in the 
hospital with a huge massive involvement of the whole chest wall, extensive 
adjacent metastasis to the lung and pleura and ended with an opening several 
inches across, entering the chest cavity. 

The presence of a lactating breast associated with carcinoma is far less 
menacing to the patient than pregnancy. Three patients in this report were 
nursing children at the time of the breast amputation. Case No. 24 developed 
a recurrence in six months and died eighteen months post-operative, with 
• extensive chest metastasis. Cases Nos. 59 and 70 also recurred, the first 
two years and eight months, and the latter three years and six months after 
operation. Pathological report in each instance was a fibro-carcinoma, which 
probably accounts partially for the delay in recurrence. Further, Case No. 70 
received considerable prophylactic X-ray treatment over a period of two and 
a half years, which probably helped to delay the date of recurrence and the 
rate of growth of the tumor process. 

Pathological ■ Types . — Sistrunk and MacCarty and many others have 
pointed out the wide variations in pathological types of mammary cancer as to 
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the degree of malignancy. We are convinced that the term “ carcinoma of the 
breast in reality covers a group of diseases presenting widely different 
clinical courses and frequently distinctive pathological pictures. We believe 
that as more accurate knowledge of these pathological groups is obtained, the 
results of the treatment of cancer of the breast can be much better standard- 
ized. At the present time we are convinced that many cases are placed in 
the carcinoma group which really do not belong there. It is often difficult 
to pi opei ly interpret a pathological picture even when the interpretation is 
made by pathologists of the front rank. Case No. 34, in this present series, 
illustrates the difficulty in question. This young woman, sixteen years of age, 
was operated upon for what was believed to be a fibro-adenoma. A local 
removal of the tumor was practiced and upon the basis of the pathological 
examination by Elser, corroborated by Ewing, a local mastectomy was per- 
formed. A diagnosis of fibro-adeno-carcinoma was rendered, but in the 
experience of both of these pathologists the tumor is quite unique. Sections 
of the tumor show nodules composed of a cellular epithelial growth which 
in part is of glandular type. These nodules are sharply defined by an unbroken 
limiting membrane. The surrounding fibrous tissue shows considerable over- 
growth, with some disorder in arrangement. More recently in reviewing this 
slide, both Elser and Ewing expressed grave doubt whether or not one should 
include such a case in a group of cases of mammary carcinoma. If a more 
systematic effort were made to gather together unusual cases of this and other 
types, we feel that it might ultimately be possible to separate out cases of this 
sort from the cancer group. 

The following table is appended setting forth the number of cases of 
each pathological group encountered in this series. Although a pathological 
report was rendered in each instance, in 27 cases the diagnosis of “ carcinoma” 
only was made. The percentages of each pathological type in the 48 remain- 
ing cases is given. The percentage alive for each group is also added in 
a separate column. 

Table V 


Pathological Types 

Number alive 
5 years with- Per cent, ox 
Number. Percent, out recurrence, group alive. 

Scirrhus ca 54 5 19 

Fibro ca 5 10 0 ° 

Adeno ca 4 8 2 

Alveolar ca 4 8 0 Q 

Medullary ca 3 ° 

Duct ca 2 ^ 0 

Ca. simplex 1 * 0 0 

Gelatinous ca 1 

48 98* • 8 

* The S per cent, missing is accounted far by our eliminating from consideration any fractional 
percentages to facilitate interpretation of the table. 
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Presence or Absence of Involved Axillary Nodcs.-Ot the 75 conclusive 
cases, pathological examination of the axillary contents proved the axillary 
nodes to he free from disease in 30 patients. Ten of these cases, or exactly 
33 P er cent. are ali ve an d well at the present writing. This percentage is very 
much lower than the usual figure given by most writers, as will be seen from 
the following table : 

Table VI 


Percentage of Good Results in Cases without Axillary Involvement 


Surgeon 

Lockwood 

Sistrunk and MacCarty 

Mills 

Greenough and Simmons 


Per cent, alive 
without recurrence 

83 (4 vrs. or more) 
65 (5 to 8 yrs.) 

63 (6 yrs.) 

56 (5 y^.) 


It is a startling fact that only one patient of the entire 75 cases survived 
the five-year period without metastasis, where axillary nodes were found 
involved by the pathologist. This patient, Case No. 10, died without evidence 
of recurrence, of an intercurrent disease five years and nine months after 
operation. The almost uniformly bad result in the entire group following 
radical amputation in the presence of involved axillary nodes is the most 
striking feature developed by our study of this series. 

Proper Interpretation of Signs of Early Chest Metastasis . — We believe 
that few surgeons to-day appreciate the early physical and radiographic signs 
of chest metastasis. Craver has pointed out that physical signs of early chest 
metastasis consist in “ a peculiar limitation of breath sounds, especially 
marked during inspiration, covering a limited area of the chest. This may or 
may not be accompanied by fine, crackling rales during inspiration, or by 
pleural friction rubs.” It is only in the latter stages of chest involvement that 
such subjective symptoms as shortness of breath and a dry hacking cough 
may be expected. The radiographic appearance of early chest metastasis may 
be characteristic a considerable time before the appearance of any subjective 
symptoms. We feel certain that chest plates are not infrequently passed as 
negative when true evidence of extension of the disease to the chest is 
revealed in the X-ray plate. Surgeons, as well as radiologists, often look 
for pronounced shadows, which are seldom seen early in the course of chest 
metastasis. In a joint communication with Herendeen, one of the writers 
has pointed out that the evidence of early metastasis consists “ of hazy, line- 
like streaks along the bronchi, extending in a radiating manner from the hilum 
out into the parenchyma of the lung. It is usually bilateral and is generally 
more pronounced upon the side corresponding to the primary tumor. One 
may also see ill-defined mottling which in more marked cases gives almost 
the appearance of miliary tuberculosis. There may also be noted enlargement 
of the nodes at the hilum of the lungs.” 

Symptoms of Mciastascs to Bones .— Pain is the first symptom of metas- 
tasis to bones and the patient may complain before the X-ray plate will reveal 
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definite evidence of disease. The surgeon should be alert in investigating 
thoroughly any complaint of pain by the patient, especially in the region of 
tie ribs, spine, pelvic bones or femur. Vague rheumatic symptoms should 
arouse the suspicions of the surgeon and a careful physical examination may 
reveal metastasis to bones in a patient who might otherwise be considered 
operable. In the order of frequency, bones involved are: Spine, pelvis, ribs 
f usually multiple), femur, other bones. In the present series, metastasis to 
the spine was known to have occurred in eight patients. 

Genoa! Paths of il Icfastasis. — As most of the patients succumbing to the 
disease died outside of the hospital, no satisfactory statement can be made, 
concerning the situation or extent of metastasis. A considerable experience 
with mammary carcinoma has demonstrated that the most frequent path of 
metastasis is into the axilla of the same side, extending upward and ultimately 
involving the corresponding supraclavicular nodes. Metastasis into the chest 
is common and sometimes occurs early. Metastasis to the spine is unfortu- 
nately common and makes its appearance in the natural course of the disease, 
independent of any surgical intervention. The vast majority of cases coming 
to autopsy show almost invariably intrathoracic metastasis and often involve- 
ment of the liver. 

Site of First Recurrence . — In 60 patients a note is made of the position of 
the first recurrence following operation. The subjoined table gives the per- 
centage figures for the recurrent areas. 


Table VII 

Per cent. Per cent. 


Supraclavicular (same side) 21 

Chest 19 

Spine 11 

Axilla (same side) 10 

Adjacent skin 10 


Intra-abdominal metastasis 9 

Bones other than the spine 8 

Opposite breast 6 

Opposite axilla 3 

Brain 2 

Distant skin 1 


joo 

These figures can only give an approximate idea of the first situation in which 
evidence of the disease may be expected following operation. The careful 
follow-up of the present day would reveal a very much higher percentage of 
metastasis to the chest. 

Treatment. — As surgeons, we have been accustomed to focus rather more 
upon the type of operation performed than upon the disease we are called 
upon to treat. Warren, in 1904, called attention to the fact that the 
result of the surgical treatment of mammary cancer depended largely upon 
the degree of malignancy of the process. Since the time when the modern 
radical operation devised independently by Halsted and Willy Meyer came 
into vogue, surgical treatment of this disease has been carried out wit a 
high degree of technical skill. We have realized what a serious prospect faced 
the patient unless a complete removal of all malignant neoplast.c tissue could 
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be accomplished. Still, in spite of the excellent surgery performed in the 
treatment of carcinoma of the breast, the problem of its complete control 
remains most difficult. 

The astonishingly good results which are frequently obtained by some 
form of incomplete operation have impressed many operators. Crreenough 
and Simmons obtained 26 per cent, of good five-year results, while in out 
own series 50 per cent, of the cases treated by local mastectomy have remained 
well without evidence of disease up to the present time. Mills reports nine 
out of fourteen cases, or 64 per cent., well and without disease six years 
post-operative. If we consider for a moment the reason for this splendid 
showing for the incomplete operation, it will be immediately apparent that 
the cases upon which this type of operation has been performed are usually 
those of a relatively low grade of malignancy, or cases in which the diagnosis 
of carcinoma before operation was questionable. Pathologists generally 
appreciate that papillary cyst-adeno-carcinoma, although grouped with the 
malignant neoplasms of the breast, is a relatively benign disease, and local 
mastectomy or even a wide local removal of the tumor may give a satisfactory 
end result in such a case. 

In future surgeons should and will use the radical operation as the routine 
procedure for the majority of cases, but in exceptional instances a somewhat 
less extensive type of surgery may yield equally good results. 

In this series but ten of the patients have received post-operative 
X-radiation, and most of these cases were treated by a technic which to-day 
is considered only reasonably efficient. Nevertheless, the average duration 
of life of these patients was three years and four months after operation. 
None of the ten were favorable cases, as axillary nodes were involved in each, 
instance. The average length of life of 61 patients who received no radia- 
tion was three years, and this group included all of the favorable cases with-' 
out metastasis to the axillary nodes. These figures are suggestive but 
not conclusive. 

In the cases under consideration there was one operative mortality, Case 
No. 77 dying on the eleventh post-operative day from lobar pneumonia. The 
following table gives the operative mortality statistics in the hands of 
various operators : 

Table VIII 
Operative Mortality 

Surgeon 

Leech 

Grecnough and Simmons ' 

Halsted 

Warren 

Buchanan 

Lee and Cornell 

Sistrunk and MacCarty 

Crile 

Lockwood 

Grecnough and Simmons 


Mortality per cent. 

7 

3-6 1894-1904 

3-6 

2 

1.5 

i- 

0.5 

0 

0 

o I9ii-igi4 
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Late Results .— The following table illustrates the marked variation in the 
statistics of good end results furnished by different surgeons: 


Table IX 


Surgeon 

Haggard and Douglass 

Sistrunk and MacCarty 

Peck and White 

Tixicr 

Number 
of cases 

218 

69 

Per cent, alive 

S years with- 
out recurrence 

46 

39 

39 

Bunts 


30 (^0 yrs.) 

Grcenough and Simmons ....... 

95 

33 

32 

Lindcnbcrg 

183 

28 

Wicsman 


23 

Ochsncr 

98 

22 

Lee and Cornell 


15 



in this report. 
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CONCLUSIONS 

1. Five-year results in the treatment of mammary cancer are the shortest 

ones worthy of report. . . , 

2. The five-year results in this series shows 15 per cent, alive and with 

no evidence of disease. 

3. The term “ cured ” should be abolished and supplanted by no evidence 
of disease to date.” 

4. Criteria of operability must be more sharply drawn. 

5. The surgeon must learn to appreciate the physical and radiographic 
signs of early chest metastasis. 

6. Metastasis to bones must be carefully excluded in every presumably 
primary operable case. 

7. Continual follow-up of all post-operative cases is necessary if correct 
figures are to be obtained. 

8. The term carcinoma of the breast probably includes a group of diseases 
differing in their pathology and their degree of malignancy. 

9. Unusual pathological types should be collected in order that they may 
be separated out, the non-malignant from the truly cancerous. 

10. In cases with involvement of axillary nodes, radical amputation usually 
yields disappointing end results. 
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THE SURGICAL TREATMENT OF HEPATIC CIRRHOSES* 

By William J. Mayo, M.D. 

of Rochester, Minn. 

Mann, in his classical experiments in the laboratories of the Mayo 
Foundation, removes the entire liver from dogs, and when they are about 
to expire a few hours later, he introduces a solution of glucose into their - 
veins, which resuscitates them immediately ; the period of resuscitation may be 
extended for from twenty-four to thirty-six hours by continuing the injection 
of the glucose solution at intervals, but all urea formation stops. This dis- 
covery emphasizes the metabolic functions of the liver, such as the metabolism 
of carbohydrates producing sugar for the heat and energy of the body. In the 
'metabolism of proteins also, the final steps in the development of the amino- 
acids take place in the liver, and in the liver, likewise, the fats are made fit 
for use in the body. 

A function of the liver deserving of attention, is that of the destruction of 
protozoa and bacteria that are removed from the blood stream by the spleen 
and intestinal organs of the portal system. Adami demonstrated that the 
sterility of the upper intestinal tract is due not only to the action of the gastro- 
intestinal secretions, but to some extent to phagocytes which pass out of the 
portal capillaries to the intestinal surface, pick up particles of fat, and bacilli, 
and carry them into the radicles of the portal vein. The pigments of these 
microorganisms form the dark spots so common in the substance of the 
liver. Various bacterial toxins, and chemical poisons such as arsenic and 
phosphorus, are to a great extent detoxicated in the liver. 

The bile might be regarded as a by-product of the metabolic processes in 
the liver, since the bilirubin of the bile is derived from the deteriorated red 
blood-cells destroyed in the liver and elsewhere, and excreted as bile pig- 
ment, and the cholesterol content of the bile, a lipoid stored in fat, is 
liberated in the liver. Bile functions in intestinal digestion, especially in 
relation to the metabolism of fats, and many of the elements of bile, including 
water, are reabsorbed in the intestinal tract. 

An interesting fact in connection with the function of the liver is that 
the liver acts only on non-oxygenated blood. Rowntree and Chaney are now 
carrying on in the Clinic certain interesting experiments in which arterial 
blood or oxygen is transferred to the portal circulation, to determine the 
direct effects of oxygen on the function of the liver. The liver is peculiar 
in that all its cells are alike ; consequently its diseases are of a simple pattern, 
as contrasted with those of organs with highly differentiated cells which intro- 
duce varied architectural possibilities. The star-shaped cell of ICupffer is not a 
true liver cell, but probably an endothelial cell of phagocytic type developed in 
the liver tissue spaces with specialized functio ns of a problematic nature.. The 

* Read by title before the American Surgical Association, April 19, 1924. 
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liver has remarkable powers of regeneration. Mann has shown that if 70 per 
cent, of the liver of a dog is removed, it will be replaced within twelve weeks 
not alone by hypertrophy, but by hyperplasia of the remaining liver cells. 

When the liver is overwhelmed by an acute destructive poison, bacterial 
or chemical, its cells undergo acute fatty degeneration, regardless of the 
nature of the toxic substance which produces it, and in forty-eight hours the 
greater part may be converted into fat. When the toxic invasion is chronic, 
connective tissue is developed instead of fatty degeneration. The type of cir- 
rhosis is determined 1 by the route by which the toxic substances enter the liver ; 
if by way of the portal circulation, portal cirrhosis results, if through the bile 
channels, biliary cirrhosis. In the use of the term cirrhosis I have been guided 
more by the clinical aspects of cirrhosis of the .liver as a whole than by the 
etiologic factors or the minute pathologic histology. 

In portal cirrhosis, the most common type of cirrhosis, failure to eliminate 
or detoxicate toxic substances carried to the liver by the portal system leads 
to diffuse deposits of connective tissue around the portal vessels, which inter- 
fere with the hepatic circulation. Ascites, hemorrhage from the mucous 
surfaces, especially from the stomach, and other evidences of portal circulatory 
obstruction, are the end results of the vascular interference. The blood- 
pressure in the portal vein is about 30 mm., in the general circulation about 
130 mm., and the back pressure on the portal circulation in portal cirrhosis is . 
undoubtedly increased by the arterial counter-pressure. The work of Segall, 
showing the effect of ligation of the various branches of the hepatic artery 
on the circulation of the liver, is most interesting in this connection. In 
Laennec’s type of portal cirrhosis, the liver is small, contracted, and nodular, 
but it should be noted that the cirrhotic liver may be normal in size, or con- 
siderably enlarged, and occasionally may be smooth from deposits of fat in 
the liver spaces. 

There has been a tendency among pathologists, because of the varying 
morphology of the liver in portal cirrhosis, to describe each picture as a differ- • 
ent type of cirrhosis, just as one might describe each pattern of wall paper or 
carpet as a different paper or carpet. Fagge, of Guy’s Hospital, London 
early reported instances in which post-mortem examination revealed very 
advanced portal cirrhosis in men who, apparently in perfect health, had dice 
suddenly as a result of accidents. With characteristic sagacity, Fagge pointed 
out that through collateral vascular connections, especially those described 
by Sappey, the portal circulation had been reduced in these cases to a point 
at which the decompensated liver was able to care for the circulation without 
the development of serious obstruction, ascites, or hemorrhage. Talma was 
the first to suggest the artificial establishment of a collateral circulation. 
Drummond, the physician, and Morison, the noted surgeon, working joint y 
on the same theory, introduced the operation of omentopexy to increase tfte 
collateral circulation, and attempted to produce vascular adhesions between 
surface of the liver and the abdominal wall. 
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The surgical treatment of portal cirrhosis by the Talma-Morison operation 
has given some good results. Of forty-seven patients operated on in the Clinic, 
seven died in the hospital, twenty-one were alive when last heard from, one 
being alive and well more than nine years after operation, another eight years, 
one more than seven, and one more than five years. The operation we have 
usually performed is made through an epigastric incision as for gall-stone dis- 
ease, just to the right of the median line, which permits examination of the 
liver, and a second lower incision through the skin and muscle down to the 
posterior aponeurosis and peritoneum. The rectus muscle is separated from- 
its posterior attachments, and the omentum is drawn from above down into 
the extraperitoneal pocket thus formed. The extent of collateral circulation 
established in this way is extraordinary. In several instances I made an 
incision nearby for other purposes, some time after omentopexy, and encoun- 
tered so much venous bleeding that I had to desist. The Talma-Morison 
operation per se carries only a slight risk, but ascites, hemorrhages, and often 
oedema of the lower extremities of the patients for whom it is indicated, make 
any operation extremely grave. The high mortality of the earlier Talma- 
Morison operations was undoubtedly largely due to the abdominal drainage 
through which peritoneal infections were subsequently carried. We have not 
used drainage, but have aspirated whenever necessary during the weeks suc- 
ceeding operation, while collateral circulation is being established. The perito- 
neum in such patients is exceedingly vulnerable. Fagge demonstrated that 
io per cent, of the patients who came to post-mortem through cirrhosis of 
the liver, also had a terminal tuberculous peritonitis. 

My interest in splenectomy for the relief of portal cirrhosis was excited 
many years ago by the remarkable benefit, such as the disappearance of ascites, 
hemorrhages, and other evidences of portal cirrhosis, which so often followed 
removal of the enlarged spleen in the Banti stage of splenic anaemia. It is 
a fascinating theory that in cases of splenic anemia the spleen, which belongs 
to the reticulo-endothelial system, is enlarged primarily, and the liver con- 
tracted secondarily, suggesting that the toxic substances are carried to the 
liver from the spleen, a splenic type of portal cirrhosis. This theory would 
also argue that in the common type of portal cirrhosis of the liver, the liver 
is contracted primarily and the spleen enlarged secondarily. In other words, 
the toxic substances are not carried to the liver through the splenic portion 
of the portal vein, but through the gastro-intestinal portion of the portal vein, 
a true gastro-intestinal type of portal cirrhosis, and this is borne out by the 
fact that the enlargement of the spleen which occurs with the gastro-intestinal 
type of portal cirrhosis is not nearly so great as that with the splenic anaemia 
type, and secondary portal cirrhosis. This contrast is well shown in the 
gastro-intestinal type of portal cirrhosis of pepper and alcohol habitues, which 
is usually of the Laennec type, with only moderate enlargement of the spleen. 

Experience in removal of the spleen in splenomegalias of the splenic 
anaemia type with secondary cirrhosis of the liver encouraged removal of the 
spleen in cases of the gastro-intestinal type of portal cirrhosis of the liver. 

421 



WILLIAM J. MAYO 

Forty-two of the ninety-seven patients splenectomized for splenic ansemia in 
the Clinic had more or less portal cirrhosis. Four patients died in the hospital ; 
twenty-one are alive, two more than nine years, three more than seven years! 
four more than five years, and so forth. The results from splenectomy were 
extremely good and, contrasted with those from splenectomy in the gastro- 
intestinal type of cirrhosis of the liver, were remarkable, which again argues 
for an entirely different interrelationship between the spleen and the liver in 
these two conditions. 

In ten cases of splenectomy, with three deaths in the hospital, for advanced 
gastro-intestinal portal cirrhosis the results on the whole were disappointing ; 
while the spleen was only moderately enlarged, it showed generalized thrombo- 
phlebitis and atrophy of the pulp cells comparable with that found in the 
spleens in cases of splenic amentia, and, considering the difference in the 
anatomic structure of the spleen, with the cirrhotic process found in the liver. 
In nine other cases splenectomy was combined with a Talma-Morison opera- 
tion. Two of the patients died in the hospital. These patients were bad 
surgical risks and were operated on in the terminal stages ; the results are none 
too encouraging as contrasted with the brilliant results following splenectomy 
for splenic anaemia with secondary portal cirrhosis. The normal spleen fur- 
nishes about 20 per cent, of the portal blood, the enlarged spleen much more. 
Splenectomy must necessarily reduce hepatic circulation. Perhaps part of the 
improvement may be due to the increased opportunity for collateral circulation 
in the vascular adhesions which form in the bed from which the spleen has 
been removed. I had occasion to operate for gall-stone disease on a physician 
on whom twelve years previously, C. H, Mayo had performed splenectomy 
for advanced splenic anaemia with marked cirrhosis of the liver. It was with 
the utmost difficulty that I worked my way down to the encapsulated liver, 
which fairly floated in a venous plexus. The patient otherwise was in splendid 
condition. Removal of the spleen for these terminal conditions of primary 
cirrhosis of the liver entails considerable risk and should not be lightly 
undertaken, but in selected cases combined splenectomy and omentopexy 
should be considered. 

What has been called " hepatic shock ” is sometimes noted after compara- 
tively slight operations on patients with very advanced decompensation of the 
liver, and in cases of portal cirrhosis the diagnosis will often be delayed, 
or the operation will not.be considered until the function of the liver is reduced 
to the point at which recovery is doubtful. There have been several unfortu- 
nate experiences of this kind in the Clinic. 

Rowntree, on the medical service, Walters on the surgical service, an 
Greene, on the laboratory service of the Clinic, in collaboration have developed 
interesting and valuable facts from tests of liver function which demonstrate 
that, when the function of the liver is reduced to below 25' per cent, any serious 
operation will probably end fatally. Mann has shown that if the unction 0 
the liver in the dog is reduced to a point below 20 per cent., the amma w 
probably die. 
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SURGICAL TREATMENT OF HEPATIC CIRRHOSES 

In cases of biliary cirrhosis the liver is enlarged, dark colored, often soft, 
and has a tendency to bleed easily on slight injury. Biliary cirrhosis is most 
often the secondary result of infections and obstructive processes originating 
in the gall-bladder or the common duct, usually from gall-stone disease. As 
Adami has pointed out, stone in the common duct, or obstruction m the head 
of the pancreas, is the usual cause of dilatation of the fine biliary ducts. 
The slowing of the circulation of the bile invites infections in and aiound 
the small biliary channels, and the resultant introduction of connective tissue 
around the minute bile ducts produces obstructions in the liver which lead to 
early and continuous jaundice. The spleen is not greatly enlarged in this 
type of biliary cirrhosis. The biliary tract should be cleared of obstructions 
such as gall-stones, and free drainage of bile established ; the results are usually 
good. Splenectomy is unnecessary. 

There is another type of biliary cirrhosis in which there is no demonstrable 
infection or obstruction in the biliary ducts. The liver is enlarged and con- 
gested, but firmer in consistency than in obstructive biliary cirrhosis. All the 
biliary ducts are greatly thickened, and chronic jaundice exists. The spleen 
is enlarged and to a much greater extent than occurs in the obstructive type. 
It is interesting to speculate why the spleen is greatly enlarged in certain cases 
of biliary cirrhosis and not in others, and whether or not the splenic involve- 
ment is of definite significance. Hanot’s name has been associated with an 
obscure type of hypertrophic biliary cirrhosis. I do not know just why his 
vague description, which has only added to the fog which surrounds the sub- 
ject, should have resulted in an eponym. 

Cases of what might be called the splenic type of biliary cirrhosis some- 
times are graded according to the size of the spleen, but so far as I am able 
to judge clinically, the conditions associated with size are variations of 
essentially the same process. There are usually no gall-stones nor infections 
in this group, but if they exist, they are apparently incidental. The disease 
is very chronic and does not often present the acute symptoms exhibited in the 
obstructive type. Removal of the spleen sometimes seems to be indicated 
in these cases. 

Just how removal of an enlarged spleen can be of benefit in such cases is 
a matter of speculation. The portal circulation in the liver is, of course, greatly 
reduced by splenectomy, and possibly this reduction is sufficient to reduce the 
amount of bile formed to the point where the obstructed channels can func- 
tion. Splenectomy for haemolytic icterus has been extraordinarily successful, 
yet we know little concerning the disease. Perhaps a closer relationship 
between haemolytic icterus and certain splenic types of biliary cirrhosis may 
exist than is apparent on the surface. In twelve cases of splenectomy for the 
splenic type of biliary cirrhosis, there was one death in the hospital; five 
patients are alive. It is evident that such patients, at present, come to opera- 
tion in a terminal condition, and are usually beyond the stage at which function 
of the liver can be restored. 
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There is a remarkable parallelism in the relation of an enlarged spleen to 
both portal and biliary cirrhosis. In the ordinary type of portal cirrhosis, it is 
often possible to trace the origin of the disease directly to the gastro-intestinal 
tract (for instance, to the irritation of alcohol and pepper), and the spleen is 
not greatly enlarged ; the results of splenectomy are only fair. The operations 
usually performed have been at a terminal period, too late. In terminal portal 
cirrhosis seen in the Banti stage of splenic anaemia, the spleen is very large, 
and splenectomy may be curative. In biliary cirrhosis of the obstructive type 
of Adami, due to obstruction and infections such as are produced by gall- 
stone disease, the spleen is not greatly enlarged and there is no reason for 
splenectomy. Removal of the obstruction is sufficient. In these types of 
biliary cirrhosis in which there is no apparent infection or obstruction, in 
which the spleen is greatly enlarged, splenectomy may have value if not too 
long delayed. These facts lead to the tentative conclusion that there is a direct 
relation between the spleen and certain types of portal and biliary cirrhosis. 

SUMMARY 

In the present incomplete state of our knowledge, cirrhoses of the liver 
may be divided into two fairly definite groups : (i) portal cirrhosis, the result 
of deposits of connective tissue around the radicles of the portal vein, causing 
ascites and hemorrhages from the stomach, and (2) biliary cirrhosis, the 
result of deposits of connective tissue around the biliary duct system, causing 
chronic jaundice. 

The portal cirrhoses may be of two distinct types clinically: a primary 
gastro-intestinal type, sometimes definitely the result of alcohol, pepper, or 
other irritating substances taken with food, in which the spleen is not greatly 
enlarged. In suitable cases, splenectomy and the Talma-Morison operation 
combined may have value. Splenectomy in addition to the Talma-Morison 
operation carries an increased risk, however, and before splenectomy is per- 
formed, the functional capacity of the liver should be tested. In the second- 
ary splenic type of portal cirrhosis, occurring in the late stages of splenic 
anaemia, splenectomy gives splendid results. 

The common forms of biliary cirrhosis are the results of obstructions and 
infections of the biliary ducts, usually associated with gall-stone disease, and 
removal of these infections and obstructions, in cases not too far advanced, can 
be expected to result in cure. The spleen is not grealty enlarged in such 
cases, and splenectomy appears unnecessary. There is a splenic type of 
biliary cirrhosis, however, very chronic in character, in which the spleno- 
megalia is a prominent symptom and splenectomy may be indicated. 
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DIVERTICULITIS OF THE COLON* 

By E. Starr Judd, M.D. 

AND 

Lee W. Pollock, M.D. 

of Rochester, Minn. 

SECTION ON MEDICINE, MATO CLINIC 

Diverticulitis of the colon deserves repeated consideration because of the 
frequency with which it is encountered and the severity of the symptoms 
manifested in some of the cases. The treatment for the condition has not 
been definitely standardized and it may be difficult to decide between operative 
procedures and less radical measures. 

Diverticulitis was first described by Virchow, in 1853, although apparently 
very little was known about it for many years afterward. Graser, in 1898, 
described a formation in the lower colon which he believed to be an acquired 
type of diverticulum. Fischer, in 1899, also described the condition, but the 
first comprehensive article affording a study of the etiology and classification 
of the several types was that by Beer in 1904. In 1907, Mayo, Giffin, and 
Wilson reported the first series of cases (five) in which operation had been 
performed. The cases were studied from the standpoint of the clinical feat- 
ures, histologic changes in the tissues, and the results of surgical treatment. 
Moynihan’s paper on mimicry of cancer of the colon appeared the same year. 
Since then, a number of detailed reports have appeared in the English litera- 
ture, by Telling, Drummond, Mummery, Hartwell and Cecil, Brewer, Rogers, 
and others. 5 

Although post-mortem statistics would indicate that diverticulitis occurs 
rarely, clinical experience, especially in the last decade, would indicate that 
it occurs often. In the Clinic during the last year, one-third of the positive 
X-ray examinations made of the colon disclosed diverticulitis or diverticu- 
losis. Diverticula may be found in any part of the gastro-intestinal tract from 
the oesophagus to the rectum, but the condition which we speak of as diverticu- 
litis occurs almost altogether in the sigmoid. Protrusions are fairly common 
in the right, transverse, and descending colon, although they do not usually 
cause symptoms, probably because inflammation seldom occurs in diverticula 
in these areas. All diverticula of the sigmoid do not result in inflammation, 
or manifest clinical signs; nevertheless, the sigmoid as a focus for diverti- 
culitis is characteristic. In no other part of the colon do we find the bowel 
studded with rows of small saccules and the curious inflammatory thickening . 
of the mesentery and other structures. Diverticulosis, or symptomless diver- 
ticula, occur in any part of the colon. Diverticula of the sigmoid are more 
likely to become inflamed because th e hardened fecal content of this part 

♦Read before the American Surgical Association, Baltimore, Maryland April 
17-19, 1924. 
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of the colon probably makes greater pressure within the sigmoid than in the 
other parts of the colon, and the fecal matter pressed into these saccules 
results in irritation and inflammation. 

Etiology . — Diverticulitis is a disease of middle life and old age. The 
average age of patients is about fifty-five years. The condition has been 
reported as occurring at the age of eighteen years. Two of Mummery’s 
patients were twenty-one and twenty-three years, respectively. The youngest 
patient in our series was a boy aged fifteen years, and the youngest on record 
is seven years (Ashhurst). The condition in this case was, we believe, verified 
by operation. The fact that diverticula rarely occur in young persons would 
indicate that they are not congenital, although this point has been widely dis- 
cussed. Undoubtedly there is a congenital predisposition, possibly because of 
inherent weakness of the musculature. They are more common in the male, 
and in our experience are more common in fleshy persons. Constipation 
was one of the chief complaints in 63 per cent, of our cases. In our review 
of these cases, it did not appear that obstruction, either from stricture or 
adhesions, is a factor in the development of the diverticula. In most instances 
there was no demonstrable narrowing of the lumen of the colon below the site 
of the diverticulum, and furthermore, it is rather unusual to find diverticula 
in a colon which is markedly obstructed, so that while pressure must be 
considered a factor in the cause, some other factor must be responsible. 

Hansemann and Klebs first called attention to the fact that the protrusions 
were closely related to the blood-vessels, entering and leaving the intestine 
along the mesenteric border. However, not all protrusions bear this relation- 
ship to vessels, and this explanation cannot, therefore, be applied to all cases. 
The part played by pressure and constipation, the blood-vessels, and the con- 
genital weakness of the wall of the colon in the production of those diverticula 
has been widely discussed, but most observers agree that a change takes place 
in the resistance powers of the wall. This change is probably slow, and does 
not result in true diverticula until middle life. The inherent weakness, com- 
bined with the pressure of faxes and gases in the intestine, is undoubtedly 
responsible for the condition. 

Early in their development, diverticula are probably microscopic in size, 
and all of the protrusions are true diverticula and contain all of the coats of 
the wall of the colon. Very early, the musculature disappears, although the 
mucous membrane remains undisturbed. In our experience they have not 
been large. They are more common on the lateral wall of the colon ; occasion- 
ally they have a definite relationship to the fat tags. Our observations during 
the last few years lead us to believe that, in most instances, diverticula do not 
become inflamed, and hence do not produce symptoms. Since X-ray examina- 
tions of the colon have become reliable, we are finding many cases of diverti- 
cula of the colon without clinical manifestations. We agree with Spriggs 
that these cases should be called diverticulosis in contrast to the others in 
which inflammation has developed. Wilson called attention to the mode of 
development of the inflammation in cases of diverticulitis. In several of the 
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specimens he examined, there had apparently been an escape of bacterial irri- 
tants without the epithelium of the sac showing inflammatory changes. Just 
outside the submucosa and within the fat or subserosa, he found a diffuse 
infiltration with leukocytes and a marked increase of fibrous tissue. He called 
this condition peri-diverticulitis, and also directed attention to the fact that 
symptoms arising from the condition would be from inflammation in the 
peritoneum and not in the colon or diverticulum. It is likely that peri- 
diverticulitis is the condition represented by a rope-like sigmoid with extensive 
infiltration of the fat and mesentery. 

Secondary Pathologic Changes . — Undoubtedly the diverticulum is the pri- 
mary condition. It is not necessarily progressive, as shown by the fact that 
we have observed a great many patients for several years without discovering 
signs of change in the condition. The first change that occurs in the diver- 
ticulum is inflammation. We have recently been particularly interested in a 
study of the X-ray findings in these cases with regard to the marked tendency 
to spasm of the colon. Spasm of the colon is, of course, a common occurrence, 
but the frequency with which it occurs in cases of diverticulitis is significant. 
Inflammatory changes in a diverticulum are practically identical with the 
changes which may occur in the appendix. Diverticulitis has been called the 
left-sided appendicitis of old people. When the pouch becomes inflamed and 
fasces accumulate in it, the muscle atrophies, the mucous membrane becomes 
thin and ulcerated, the ulcer may perforate and result in a local abscess. This 
abscess may enlarge until it ruptures into the intestine, or seals itself to the 
abdominal wall and perforates to the outside, or it may burst into the bladder, 
resulting in a colovesical fistula. We have seen many patients in whom an 
abscess had formed and ruptured into one of these viscera, but as yet have 
not observed the development of general peritonitis. In the 118 cases of 
diverticulitis of the sigmoid in which operation was performed at the Clinic, 
fourteen localized abscesses were found in the peritoneal cavity, three in the 
abdominal wall, one in the wall of the bladder, one in the wall of the rectum, 
and one in the liver. Besides these, eight abscesses had perforated directly 
into the bladder, so that fasces and gas were passing through the urethra. 

Usually the inflammatory process is chronic, and fibrous tissue is deposited 
in and around the colon. Many adhesions form, and often a tumor composed 
of dense fibrous tissue results. In this tumor small abscesses and diverticula 
containing faeces may often be found. The same condition usually occurs 
in several diverticula at once; the process is slow, probably taking several 
years. As a result of this chronic inflammation, stenosis of the sigmoid 
follows. The lumen of the sigmoid is reduced by the contraction of the 
fibrous tissue from the outside. The mucous membrane remains intact, so 
that in this respect a stricture from diverticulitis differs from a stricturing 
carcinoma. Blood was passed from the bowel in only 18 per cent, of the cases 
of benign diverticulitis, while it was found in the stool in more than 47 per 
cent, of the cases associated with carcinoma. A palpable tumor was present 
m 34 per cent, of the benign cases, and in 31 per cent, of those associated 
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with carcinoma. Constipation was one of the principal symptoms in about 
60 per cent, of the cases, but enough interference with the bowel to cause 
obstruction was present in fifteen of the entire group of 137 cases. Many 
other patients had had obstructive attacks, as shown by the history, but there 
was no obstruction at the time they came for treatment. 

It is likely that some of the patients with an indefinite history of chronic 
abdominal attacks have them as a result of inflammation in a solitary diver- 
ticulum. One of the problems which presents itself to the surgeon seems to 
be the decision of whether the symptoms are caused by the diverticulum. It 
has also been suggested that diverticulitis may act as a focus of infection, and 
be the cause of remote symptoms. Rogers, writing on diverticulitis, reports 
one case of this kind which was entirely relieved by treatment for the 
diverticulitis. The mesentery usually becomes oedematous and thickened, and 
extends up over the sides of the colon. As a result of this swelling, and 
often after the inflammation in the mesentery has subsided, the colon may be 
pulled into a distinct angulation, which may be the cause of obstructive 
attacks. As a result of this angulation, it is often difficult to examine the 
colon satisfactorily with the sigmoidoscope, but when the characteristic con- 
dition is found, it strongly indicates diverticulitis. 

One of the interesting problems in the study of these cases is the associa- 
tion of carcinoma with diverticulitis. In the 1 18 cases in this series in which 
operation was performed, there was no evidence of carcinoma. During the 
same interval we operated on nineteen patients with diverticulitis of the sig- 
moid associated with carcinoma. Some years ago, Wilson called attention to 
the manner in which diverticula of the sigmoid might become carcinomas, 
comparing the cases of carcinoma of the stomach developing secondary to' 
ulcer of the stomach, and carcinoma of the appendix developing secondary to 
inflammation in the appendix. We are unable to demonstrate whether this 
larger series of cases will bear out the contention that diverticulitis may 
result in cancer. In many of our patients in which carcinoma and diverticu- 
litis were associated, there seemed to be no relationship between the two 
conditions, the carcinoma having apparently developed independent "of the 
diverticulum. In some instances there were only one or two small diverticula 
remote from the carcinoma in the wall of the colon. It is probable that a 
patient with diverticulitis is no more likely to develop malignancy of the 
colon than one without it. 

Clinical Manifestations . — One of the striking features brought out in our 
study of these cases was the number in which diverticulitis had been diagnosed, 
and in which there were no clinical manifestations. This is largely owing to 
the fact that the X-ray now shows much better detail of the colon than 
formerly, and probably the colon is being examined more routinely. We 
examined 615 cases of undoubted diverticula of the colon, but in only 137 
were the symptoms sufficiently severe to warrant surgical intervention. We 
realize, however, that palliative measures can accomplish a great deal in some 
cases. The principal symptoms in our cases were pain, which was present 
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in nearly 80 per cent. ; constipation, in about 60 per cent. ; abdominal tender- 
ness, in over 60 per cent ; gas in the bowels in over 30 per cent., and palpa 1 e 
tumor in 34 per cent, of the benign cases, and in 31 per cent, of those asso- 
ciated with carcinoma, thus showing that the presence of a tumor indicates 
diverticulitis rather than carcinoma, although this is not an important point in 
the differential diagnosis. When blood is present in the stool, it suggests 
carcinoma rather than diverticulitis. Frequency, and burning and pain on 
urination, often accompany diverticulitis of the sigmoid. Frequency was 
noted in more than 20 per cent, of our cases. Cystoscopic examination may be 
of value in cases in which the colon has perforated into the bladder. One of 
our patients, whose only symptom resulting from this condition was pus 
and mucus in the urine, had been treated a long time for cystitis, and the 
true condition was revealed only on cystoscopic examination. In the remain- 
ing seven cases in which there was a fistula between the colon and the 
bladder, the diagnosis could be made readily from the presence of inflammation 
in the region of the sigmoid, and the passage of gas and faces into 
the bladder. 

Proctoscopic examinations are not of much value except to rule out other 
conditions. The lesion is likely to be too high to be reached with the procto- 
scope, and the deformity and angulation of the sigmoid make it inadvisable 
to attempt it. Fixation of the sigmoid may interfere with the passage of 
the sigmoidoscope in diverticulitis, and when found is corroborative evidence. 
We have seen the stoma of a single diverticulum through the sigmoido- 
scope, and also the rugous, fixed, mucous membrane lining a stricture due 
to diverticulitis. 

> 

In the differential diagnosis, if a mass is present in the sigmoid, the point 
of importance is to distinguish between the diverticulitis and carcinoma. This 
is often impossible, and in many instances in which the abdomen is open and 
the tumor palpated, it cannot be determined whether the lesion is diverticulitis 
or carcinoma, or diverticulitis and carcinoma. The history of repeated attacks 
of inflammation in the left lower abdomen with subsidence of symptoms is the 
rule with diverticulitis. But the case in which the patient presents himself 
within a short time after his first attack, with a palpable mass in the bowel, 
and partial obstruction still present, will always remain a diagnostic problem, 
so far as the differentiation of diverticulitis and carcinoma is concerned. The 
presence of blood or bloody mucus persistently in the stools indicates carci- 
noma. Ulceration of the mucosa in the strictured area of a diverticular 
involvement occurs occasionally, and severe bleeding may result, but this is 
rare. Persistent low-grade fever may be present with both conditions. Leuko- 
cytosis is a little more common with diverticulitis than with carcinoma, but 
there is not enough difference to be of value. We believe that, for the pres- 
ent at least, these two conditions must usually be distinguished by histologic 
examination of the tissues. 

The X-ray reveals two types of diverticula : those associated with spasm, 
inflammatory thickening of the intestinal wall and partial obstruction, seen 
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most often in the sigmoid and called diverticulitis, and those distributed in 
various parts of the colon, without spasm, thickening or narrowing and called 
diverticulosis. When diverticula are filled with barium, they are seen as 
rounded or oval shadows projecting from the intestinal lumen. Such shadows, 
in conjunction with spasm or organic narrowing of the bowel, are pathogno- 
monic of diverticulitis. The differential diagnosis is chiefly concerned with 
carcinoma, phleboliths, calcified glands, urinary calculi and barium pent up in 
contracted haustra. 

Diverticula may fail to .fill with barium if they contain fecal matter or 
have a stenotic inlet, and in such event diverticulitis may resemble carcinoma. 
Carcinomatous diverticulitis, if extralumenal shadows are present, cannot be 
distinguished from benign diverticulitis. By manipulation during the screen 
examination shadows of the concretions mentioned may be shown to have no 
relation to the bowel. Normal barium-filled haustra are not accompanied 
by a filling defect, and tend to disappear or to change their situation. Diver- 
ticular shadows maintain a fixed position and may persist after the bowel 
is emptied. 

Treatment . — In view of the fact that we have seen a number of these 
patients, even when they had an abscess or a tumor, entirely relieved by con- 
servative treatment, we are tempted to follow this plan in a large percentage 
of cases. We are, however, constantly confronted with the fact that the 
condition may be malignant, and that we are allowing an operable condition 
to become inoperable. We are convinced that the process is not progressive, 
and that unless there are symptoms from the diverticula no treatment other 
than palliative, such as regulation of the bowel movements, is indicated. 
Conservative measures, rather than operation, should be seriously considered 
in all of these cases. Operations have thus far been performed with a mor- 
tality of about io per cent. In operating, infection is the serious considera- 
tion. Although the tissues in these cases are not filled with bacteria to quite 
the extent that they are in cases of ulcerative colitis, nevertheless, there is 
usually a virulent infection in the wall of the colon and mesocolon. While 
the patient may be combating this satisfactorily before operation, the manipu- 
lation of the tissues may result in spreading the infection rapidly. We have, 
operated on a number of patients who had abscesses, either just draining 
the abscess, or draining and suturing the opening left in the colon at the 
point of perforation of the diverticulum. In some instances the wound had 
healed readily, while in others fecal fistulas have persisted for a long time. 
If the condition is chronic, and results in obstruction from tumor and 
angulation of the colon, it is possible to resect the sigmoid and perform the 
anastomosis at one time, with satisfactory results in most instances. If, how- 
ever, there is an appreciable amount of infection in or near the colon, or if 
there is a fistula from the colon leading into the bladder or other structures, 
the mortality will be reduced considerably by a preliminary colostomy, which 
accomplishes more than just the relief of obstruction. After the colostomy 
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has been established, the distal part of the colon, which is affected with the 
diverticulitis, can be flushed out thoroughly once or twice a day until all evi- 
dence of infection has disappeared-; the resection can then be performed with 
comparative safety. Because of the serious consequences following resection 
for diverticulitis, Mummery has advised permanent colostomy in some cases, 
being content with this procedure rather than operation at such risk. In most 
cases, however, we feel that after all the inflammation has subsided, resection 
and reestablishment of the continuity of the colon can be attempted. 

Table I 

BENIGN DIVERTICULITIS 
January i, 1907 to January 1, 1924 


Patients Per Hospital Per 
cent. mortality cent. 

Number Xl8 12 10.16 

Males 84 71.18 8 9.52 

Females 34 28.81 4 11.76 

Oldest male 75 years Oldest female 76 years 

Youngest male 15 years Youngest female ... 28 years 

AGES BY DECADES 

Years Patients Per cent. 

II to 20 I O.84 

21 to 30 X O.84 

31 tO 40 12 I0.l6 

4 X to 50 37 31.35 

51 to 60 42 35-59 

61 to 70 18 15.25 

7i to 80 7 5.93 


Table II 

BENIGN DIVERTICULITIS 
January 1, 1907 to January 1, 1924 

Patients Per cent. 


Symptoms : 

Pain 90 76.27 

Constipation 63 53-38 

Abdominal tenderness 64 54.23 

Gas in the bowels 42 35-59 

Palpable tumor 41 34-74 

Abdominal distention 27 .22.88 

Blood in stool 22 18.64 

Painful bowel movement 20 16.92 

Mucus in stool 15 12 .7i 

Pus in stool 8 6.77 

Liquid stool 3 2.54 

Obstruction u p^2 

Frequency of urination 24 20.33 

Burning on urination 21 17.79 

Pain on urination 17 14 40 

Large amount of pus in the urine u 0 , 2 
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Table III 

BENIGN DIVERTICULITIS 
January i, 1907 to January 1, 1924 
Findings at Operation 

Patients Per cent 

Location of tumor: 

Sigmoid 88 74.57 

Rectosigmoid 7 5.93 

Colon 5 4.23 

Caecum 5 4.23 

Colon and sigmoid 4 3.38 

Rectum 4 3.38 

Not stated 5 4.23 

Associated conditions : 

Adhesions 76 64.40 

Perforation 31 26.27 

Obstruction 25 21.18 

Abscess localized in region of diverticula .... 14 11.86 

Abscess in abdominal wall 3 2.54 

Abscess in vesical wall 1 0.84 

Abscess in rectal wall . . 1 0.84 

Abscess in liver 1 0.84 

Abscess under liver 1 0.84 

Fistula into bladder 8 6.77 

Fistula into sigmoid 1 0.84 

Fecal fistula 1 0.84 

Sinus of abdomen 1 0.84 

Stones in the diverticula 4 3-38 

Peritonitis 3 2.54 

Associated findings: 

Gall-stones 5 4-23 

Large spleen 1 0.84 

Carcinoma of the pancreas 1 0.84 

Inoperable carcinoma of the rectum ' 1 0.84 

Duodenal ulcer 1 0.84 

Tuberculous glands and secondary infection . . 1 0.84 

Cyst of the liver 1 0.84 

Table IV 

BENIGN DIVERTICULITIS 
January 1, 1907 to January 1, 1924 

. Patients 

Types of operation: 

Mikulicz 35 

Tube resection 12 

Resection 21 

Colostomy J 5 

Excision of the diverticulum *5 

Drainage of abscess 7 

Anastomosis 7 

Exploration 6 

Total 118 
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REPORT OF CASES 

Case I ( A433746 ). Extensive devcrticulitis of the sigmoid relieved by ccecostomy. 

A woman, aged fifty-six years, had had an abdominal exploration one month before 
coming to the Clinic, because of pain in the left lower quadrant, lasting one week. A 
tumor 3.75 cm. in diameter was found in the sigmoid, causing adherence to the broad 
ligament. A oecostomy was performed. 

We found that the csecostomy was functioning satisfactorily and the patient felt 
well, but she desired to know the nature of the lesion. Extensive diverticulitis of the 
sigmoid was demonstrated by X-ray. With control of diet, and irrigations, the patient 
continued to improve, and finally was sent home without further operation. She reports 
that she has been entirely comfortable thus far. 

Case II ( A208146 ). Diverticulitis of the sigmoid without marked symptoms.— 
A woman, aged forty-six years, came to the Clinic because of intermittent and increased 
menstrual bleeding. She had had a goitre for twelve years, and slight constipation. 

Our examination revealed multiple uterine fibromas, and an adenomatous goitre, 
which was not causing symptoms. At operation September 21, 1917, multiple fibromas, 
causing a tumor about 12 cm. in diameter, were found in the uterus. At the rectosigmoidal 
juncture was a mass 3 cm. in diameter which showed evidence of perforation, as it was 
sealed against the peritoneum covering the posterior portion of the uterus near the inter- 
nal os 011 the left side. A subtotal hysterectomy was performed and the rectosigmoid 
juncture resected. The pathologists reported that the segment of sigmoid con- 
tained diverticulitis, 

The patient recovered uneventfully from the operation and returned home. When 
told of the presence of the diverticulitis, the patient recalled that in the previous four 
years she had had occasional slight distress in the left abdomen accompanied by constipa- 
tion and inability to pass gas ; she had been relieved by a bowel movement or flatus. 

Case III (A387471). Extensive diverticulitis of the sigmoid without marked 
symptoms . — A man, aged fifty-six years, had developed a sore mouth, nine months 
before, and had noticed that he had a geographic tongue. Later his Wassermann reaction 
was reported to be positive, and he was given treatment for syphilis. In June, 1923, he 
passed a small amount of blood -with his stool. In the three months which have intervened, 
his bowels have been regular until two weeks before coming to the Clinic, when he took 
Pluto Water. This was followed at first by a bloody discharge, and later by a severe 
hemorrhage, necessitating transfusion. Since the hemorrhage he had felt weak and 
sluggish, but had not had any pain or definite discomfort. 

X-ray examination disclosed diverticula of the sigmoid with partial obstruction. At 
operation September 27, 1923, extensive diverticulitis and rather marked obstruction 
from long, thickened adhesive bands of inflammatory diverticula ' were found. The 
involved area was brought to the outside as the first stage of the Mikulicz operation, and 
ten days later was cut off. The patient’s convalescence was somewhat retarded on account 
of the marked secondary anaemia, although two transfusions of 500 c.c. each had been 
given before the operation. The final stages of the operation were not completed, and 
after a month the patient was permitted to return home to complete his convalescence. 

Case IV {A 387719)- Perforating diverticulitis of the sigmoid and vcsicosigmoidal 
fistula.— A physician, aged sixty years, one month before examination, had had a sudden, 
sharp, lower abdominal pain, followed by fever, a mass in the left lower quadrant' 
frequency and burning on urination, and the passage of gas by the urethra. 

Examination revealed a great deal of pus in the stools, pus 2 and albumin 2 in the 
urine, hemoglobin 68 per cent., and leukocytes 19,900. A median pelvic mass was palpable 
by rectum. Operation April 24, 1922, revealed that the sigmoid and descending colon were 
thick and ccdematous; the descending colon was almost rope-like. The sigmoid was 
obstructed and densely adherent to the posterior well of the bladder. All of the tissues 
were 'reddened, ccdematous, and acutely inflamed ; in some areas watery cedema was 
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present. The mesentery was thick and oedematous. A left rectus colostomy was per- 
formed. About a year later, inflammatory tissues around the colostomy wound, and an 
anal fistulous tract were excised. No evidence of malignancy was demonstrable in 
the tissues. 

In the two years since the primary operation, the patient has regained his former 
weight, and he wrote recently that he was enjoying good health. 

Case V (A3S2782) . Diverticulitis of the sigmoid causing obstruction and marked 
toxcemia. — A woman, aged fifty-five years, during the last four years had had three 
attacks of extreme soreness iri the left iliac fossa, accompanied by a rise in temperature 
and severe constipation. An abdominal exploration revealed a mass in the sigmoid, but 
no attempt was made to remove it. 

The nature of the tumor was of the greatest concern to the patient, although marked 
obstruction was evident at the time of our examination. The X-ray revealed multiple 
diverticula of the sigmoid and descending colon. The haemoglobin was 67 per cent., the 
leukocytes 9900. At operation February 4, 1922, diverticulitis of the sigmoid had caused 
a suspicious-appearing tumor. The Mikulicz operation was performed in four stages. 
The pathologists reported multiple diverticula, averaging 1 by 0.5 cm. in diameter, and 
peridiverticulitis. Microscopically, there was no evidence of malignancy. About 30 cm. 
of bowel was removed. 

The patient left our care in April, 1922, in good condition, and when last heard from, 
was improving steadily. 

Case VI (A93664) . Diverticulitis of the sigmoid with obstruction and spontaneous 
abdominal and vcsicosigmoidal fistulas. — A man, aged forty years, began to have abdomi- 
nal cramps five years before coming to the Clinic. In an attack four years- before, he had 
had chills, fever, and pain in the left lower quadrant followed by superficial inflammation. 
The inflamed area was incised and drained, but there was- a rather persistent discharge 
of pus. One year later it was necessary to repeat the procedure, and several abscess 
pockets were evacuated. A third attack occurred one year before the visit to the Clinic, 
and was followed by a discharge of pus through the old sinus tract and also through 
the urethra. Two operations did not relieve this condition. 

A fecal fistula was found in the left groin; it had been opening and closing inter- 
mittently for a year. The X-ray examination of the colon was unsatisfactory on account 
of the loss of bismuth through the fistula. Operation October 22, 1918, disclosed dense 
adhesions throughout the pelvis. A ruptured diverticulum of the sigmoid was discharg- 
ing through the fistulous tract. The intestinal loop above the area of diverticulitis was 
dilated to three times normal. The involved sigmoid was resected and anastomosed 
by a tube. 

The patient was dismissed from observation on the thirtieth day after operation in 
good condition, and has not been heard from since. 

Case VII (A453119) . Perforating diverticulitis of the sigmoid and vesicosigmoidal 
fistula. — A man, aged fifty years, had had several attacks of constipation or diarrhcea, 
associated with abdominal cramps, fever, and occasional chills, for eight years. For the 
last ten days repeated cathartics had failed to obtain a bowel movement, although enemas 
resulted in the passage of a little gas and a small quantity of fecal matter. 

Examination revealed marked tenderness over the descending colon, normal tempera- 
ture, and 12,000 leukocytes. X-ray examination of the colon disclosed a filling defect 
in the sigmoid, and obstruction suggestive of diverticulitis. A day or two later, the 
patient suddenly developed frequency of urination, dysuria, and passed gas by urethra. 
There was increasing toxaemia and distention of the abdomen, especially the left lower 
quadrant. With a dietary regime and laxatives, the toxaemia decreased, and the bowels 
moved freely during the following two weeks. Operation February n, 1924. disclosed 
acute perforating diverticulitis, communicating with the bladder. Colostomy was per- 
formed, and no further exploring done on account of the acuteness of the condition. 
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Recovery was uneventful, and the patient left our care on the twenty-first day, 

Case VIII (A 442388). Diverticulitis of the sigmoid. Relief of symptoms by 
medical management. — A man, aged sixty years, had had mild lower abdominal distress, 
easily relieved by laxatives for one year. One month before, he had had an attack 
of severe lower abdominal pain followed by a rise in temperature, tenderness and rigidity 
in the lower left quadrant, and had been kept in bed for three weeks, because of swelling 

of the abdomen ; this subsided. . 

Our examination disclosed nothing abnormal, grossly. . X-ray examination of the 
sigmoid demonstrated the presence of diverticula. Mineral oil and a restricted diet were 

advised, and the patient left for home October 1, 1923. 

In a report dated February 1, 1924, he states that he has gained 20 pounds, is not 
entirely free from symptoms, but has had only one day of severe discomfort and that 
occurred within the last month. 

Case IX (A376337). Diverticulitis of the sigmoid and emphysema of the scrotum.— 
A physician, aged forty-six years, in the last three years had had two attacks of inter- 
mittent left lower abdominal pain, lasting eight and six months respectively. The pain 
increased with defecation ; it was accompanied by constipation, and at times a rise in 
temperature. There was frequency, and pain and burning on urination. 

Urinalysis revealed pus 3 and albumin x in the urine. A rather marked cystitis was 
present. Rectal palpation revealed a mass in the region of the sigmoid, and the X-ray 
the presence of diverticulitis, causing obstruction. At operation, November 9, 1921, 
diverticulitis of the sigmoid was found. A loop of the small intestine (the ileum) had 
become attached to the mass and the posterior wall of the bladder, due to the inflamma- 
tory reaction, and the descending colon was dilated, giving evidence of obstruction. The 
infection was acute at the time, and there was considerable oedema and inflammation 
around the tumor. Primary resection seemed inadvisable because so many structures 
seemed to be involved, and a left rectus colostomy was .made. November 6, 1923, after 
a long tedious dissection, the sigmoid was freed and resected, and an end-to-end 
anastomosis made. 

On the seventh day after the colostomy, the patient rapidly developed an emphysema 
of the scrotum, but after puncture of the colostomy loop, the condition subsided. In the 
two-year interval between the operations, the patient gained 50 pounds. He is now 
waiting to have the colostomy closed. 

Case X ( A448543 ). Perforating adenocarcinoma and diverticulitis of the sigmoid; 
carcinoma of the ileum and obstruction. — A man, aged fifty-eight years, had had three 
or four attacks of abdominal cramps eight years before, which were said to be due to 
appendicitis. Six months before, constipation had increased, and for three months was 
accompanied by abdominal cramps. Six weeks later he noticed a frequent desire to go 
to stool; the faces were liquid and contained much mucus. From this time on he lost 
strength and 25 pounds in weight. A few days before his visit to the Clinic he vomited 
for the first time. 

Examination revealed tenderness over the lower abdomen, blood and excess mucus in 
the stools, and obstruction in the sigmoid. About forty-eight hours after examination of 
the colon, the patient developed tenderness and severe pain in the lower left abdomen, 
and became toxic. A definite mass was palpated at the level of the pelvic brim, but this 
disappeared after three weeks of hospitalization. Proctoscopy at this stage revealed a 
fixed lesion 20 cm. beyond the sphincter. On mineral oil and a soft diet he improved 
a great deal during the next three weeks. Operation, January 18, 1924, disclosed an 
adherent sigmoidal mass at the brim of the pelvis which gave the feel and appearance 
of a carcinoma. The sigmoid was indurated above the mass. There was no evidence 
of distant metastasis. A colostomy was performed, and a month later, the mass which 
consisted of sigmoid, a loop of adherent ileum, and the appendix, were removed.’ There 
was an annular adenocarcinoma of the sigmoid 4 cm. long, and a carcinoma 2 by 1.5 cm 
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long in the ileum. Glandular- involvement was not demonstrable. Small diverticula were 
found in the bowel, both above and below the growth. March 25, the colostomy was 
closed and the continuity of the bowel reestablished. The patient’s convalescence has 
been uneventful. 

Case XI ( A147966 ). Perforating diverticulitis of the sigmoid and mesenteric abscess. 
— 4A man, aged fifty-two years, had had attacks of cramping pain in the left lower 
abdomen for one year. Enemas and mineral oil afforded moderate relief. The left lower 
abdomen had been tender since an attack of abdominal pain three weeks before. The 
bladder was irritable at this time. 

Examination revealed tenderness and a mass in the left lower quadrant. X-ray 
examination of the sigmoid revealed diverticulitis. Operation, December 28, 1915, dis- 
closed a tumor of the sigmoid 10 cm. long, closely adherent to the pelvic wall, extensive 
inflammatory reaction in the surrounding tissues, and an abscess in the mesentery with 
the tip of the appendix drawn into it. The appendix was removed and the first stage 
of the Mikulicz operation performed, bringing the tumor and 25 cm. of the bowel to the 
outside through an incision in the left rectus muscle. January 5, 1916, the second stage 
of the Mikulicz operation was performed, and the tumor removed. January 18, the third 
stage was performed. The patient recovered satisfactorily. 

Case XII (A 399677) . Diverticulitis of the sigmoid and vesicosigmoidal fistula . — 
A man, aged sixty years, had had attacks of pyrexia for five years, and had noticed large 
amounts of sediment in the urine, and for three years, flatus at the end of micturition. 

Urinalysis revealed albumin 2 and pus 3. Cystoscopic examination revealed an open- 
ing in the wall of the bladder through which fecal matter could be seen. X-ray examina- 
tion of the colon revealed diverticulitis. At operation August 29, 1922, it was found 
that the opening in the bladder had occurred at about the middle of the left lateral wall. 
Many diverticula were present in the sigmoid above the point of its attachment to the 
bladder. The sigmoid and bladder were separated and the openings closed. 

The convalescence was uneventful, although prolonged on account of an indolent 
superficial fistula in the region of the left groin ; this eventually healed spontaneously. 

CONCLUSIONS 

I. Diverticulitis of the colon is more common than was formerly believed. 
There may be a solitary diverticulum in any portion of the colon, or a great 
many diverticula distributed from the ileoctecal valve to the rectum. 

- 2. Diverticulitis is apparently not progressive, and may remain unchanged 
for years. In many instances it apparently does not cause symptoms. 

3. Diverticulitis is a disease of middle life. The condition we speak of 
as diverticulitis is peculiar to the sigmoid. We have not observed the con- 
dition, which is a diffuse oedema, inflammation, and swelling throughout all 
of the tissues of the colon and mesentery, in any other quadrant of the colon. 

4. As the inflammation in the diverticula and wall of the colon progresses, 
an abscess may form and later perforate into the abdominal wall, bladder, or 
intestine. If the inflammation remains chronic, a tumor composed of fibrous 
tissue and the products of inflammation develops. 

5. It is often difficult to distinguish between diverticulitis of the sigmoid 
and carcinoma; in a number of the cases the conditions are associated. Just 
what influence diverticulitis has on the development of carcinoma, we are 
unable to determine. If the history reveals that the patient has had repeated 
similar attacks, and has noticed a tumor for a long time, increasing and reced- 
ing from time to time, the probability is that it is due to a diverticulitis. In 
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some instances, a definite diagnosis cannot be made until the tissues have 

been examined histologically. _ < 

6. Many patients with diverticulitis can be relieved by dietary and medi- 
cal management. 

7. If an abscess forms from the perforation of a diverticulum, or extension 
of the infection through the wall of the colon, drainage is indicated. If 
perforation occurs into other regions, an operation is the only procedure that 
offers relief. 

8. If there is any question as to the nature of the tumor, operation 
is indicated. 

9. The mortality from radical operations for diverticulitis has been very 
higli. The difficulty in these cases has arisen from stirring up the infection 
that existed in the tissues around the colon before the operation. It seems to 
us from a review of the results in these cases, that the plan of procedure should 
be a preliminary colostomy for the purpose of caring for any obstruction in 
the colon, and particularly the reduction of the inflammation in the diverticula 
by frequent irrigations of the lower colon. Resection of the infected portion 
can then be made with less risk. 

BIBLIOGRAPHY 

1 Aslihurst, A. P. C. : Sigmoid Diverticulitis (Mesosigmoiditis) in a Child. Annals of 

Surgery, 1908, vol. xlvii, pp. 300-305. 

2 Beer, E. : Some Pathological and Clinical Aspects of Acquired (False) Diverticula of 

the Intestine. Am. Jour. Med. Sc., 1904, vol. cxxviii, pp. 135-145. 

3 Brewer, G. E. : A Consideration of the Etiology of Certain Cases of Left-sided Intra- 

abdominal Suppuration (Acute Diverticulitis). Tr. Am. Surg. Assn., 1907, vol. 
xxv, pp. 258-269. 

4 Drummond, H. : Sacculi of the Large Intestine, with Special Reference to Their Rela- 

tions to the Blood-vessels of the Bowel Wall. Brit. Jour. Surg., 1917, vol. iv, 
pp. 407-413. 

5 Erdmann, J. F. : Acute Diverticulitis of the Colon. New York Med. Jour., 1919, vol. 

cix, pp. 969-972. 

0 Fischer, M. H. : False Diverticula of the Intestine. Jour. Exper. Med., 1900-1901, vol. 
v, pp. 333-352. 

7 Giffin, H. Z. : Diverticulitis of the Rectum. A Report of Two Cases Operated on, One 
of them with Carcinomatous Degeneration. Annals of Surgery, 1911, vol. liii, 
PP- 533-537- 

Giffin, H. Z., and Wilson, L. B. : A Case of Carcinoma on Diverticulitis of the Sigmoid. 

Am. Jour. Med. Sc., 1909, vol. cxxxviii, pp. 661-666. 

0 Graser, E.: Darmstenose bedingt durch Perforation multiper falscher Divertikel. 
Verhandl. d. deutsch. Gesellsch. f. Chir., 1898, vol. xxvii, pp. 98-101. 

10 Graser, E. : Ueber falsche Darmdivertikel. Verhandl. d. Gesellsch. deutsch. Naturf u. 

Aertze, 1899-1900, vol. ii, pp. 14-15. 

11 Hansemann, D. : Ueber die Entstehung falscher Darmdivertikel. Arch. f. path. Anat. 

1896, vol. cxliv, pp. 400-405. 

12 Hartwell, J. A. : Perforating Diverticulum of Ascending Colon. Annals of Surgery 

1910, vol. li, pp. 269-270. ! 

13 Hartwell, J. A., and Cecil, R. L.: Intestinal Diverticula. Am. Jour. Med Sc xoro 

vol. cxl, pp. 174-203. ’’ ’ 

14 Klebs : Quoted by Beer. 


437 



JUDD AND POLLOCK 


"McGrath, B. F. : Intestinal Diverticula. Tlieir Etiology and Pathogenesis, with a 
Review of the Twenty-seven Cases. Surg., Gynec. and Obst., 1922, vol. xv, pp. 

429-444- 

10 Masson, J. C. : Diverticulitis of the Large Bowel. Can. Med. Assn. Jour., 1921, vol. xi, 
pp. 106-111. Also: Colorado Med., 1921, vol. xviii, pp. 235-238. 

"Mayo, C. H. : Diverticula of the Gastro-intestinal Tract: Their Surgical Importance. 

Jour. Am. Med. Assn., 1912, vol. lix, pp.' 260-264. 

“Mayo, W. J. : Diverticulitis of the Large Intestine. Jour. Am. Med. Assn., 1917, vol. 
lxix, pp. 781-785. 

10 Mayo, W. J. : Diverticulitis of the Sigmoid. Virginia Med. Month., 1921, vol. xlviii, 
pp. 427-433. 

- 30 Mayo, W. J., Wilson, L. B., and Giffin, H. Z. : Acquired Diverticulitis of the Large 
Intestine. Surg., Gynec. and Obst., 1907, vol. v, pp. 8-15. 

21 Moynihan, B. : Mimicry of Malignant Disease of Large Intestine. Brit. Med. Jour., 
1906, vol. ii, p. 1817. 

21 Mummery, J. P. L. : Diseases of the Rectum and Anus. London, Bailliere, Tindall and 
Cox, 1914, 348 pp. 

23 Rogers, J. T. : Diverticulitis of the Colon. Minn. Med., 1923, vol. vi, pp. 35-39. 

21 Telling, W. H. M. : Acquired Diverticula of the Sigmoid Flexure, Considered Espe- 
cially in Relation to Secondary Pathologic Processes and Their Clinical Symptoms. 
Lancet, 1908, vol. i, pp. 843-850; 928-931. 

"Wilson, L. B. : Diverticula of the Lower Bowel: Their Development and Relationship 
to Carcinoma. Annals of Surgery, 1911, vol. liii, pp. 223-231. 

“ Virchow, R. : Historisclies, kritisches und positives zur Lehre der Unterleibsaffektionen. 
Arch. f. path. Anat., 1853, vol. v, pp. 348-352. 


438 



SURGERY OF THE RIGHT HALF OF THE COLON* 

By John B. Deaver, M.D. 
of Philadelphia, Pa. 

The right half of the colon differs embryologically from that of the left 
half. The proximal colon is developed from the mid-gut. It comprises that 
portion of the bowel which extends from the ileocecal junction to the splenic 
flexure. This portion of the bowel, especially the cacum, the ascending colon 
and the hepatic flexure is a frequent site of disease. 

Within recent years much has been written on the subject of carcinoma of 
the large bowel. However, a careful perusal of the literature will show that 
the attention of surgeons has been focused chiefly on that portion of the 
colon which is most frequently affected, that is, the sigmoid, recto-sigmoid 
and rectum. 

It is very difficult to obtain a careful comparison of the occurrence of 
cancer of the colon to that of other organs. In the collected statistics of 
Hoffman, he gives as the cause of death in the registration area of the United 
States in the years from 1908 to 1912, cancer of the stomach and liver, 80,316; 
cancer of the buccal cavity, 7716 ; of the skin, 7585 ; of the female generative 
organs, 30,997; of the female breast, 18,884; of the peritoneum, intestines 
and rectum, 25,644; and cancer of other or unspecified organs, 31,559. It is 
interesting to note that when this is considered at the rate per 100,000 of 
population 7.7 of the male and 1 1.3 of the female deaths are due to cancer of 
the peritoneum, intestines and rectum. It is of further interest to note that 
while in 1900 only 5.7 of the deaths per 100,000 were due to cancer of the 
peritoneum, intestines and rectum; in 1913 this had risen to 10,5. It may be 
said that this increase was due to more careful diagnosis. On the other hand, 
Hoffman points out that “there is no evidence that the disease groups to 
which cancer might erroneously have been assigned have materially decreased, 
if at all, coincident with the gradual rise in the cancer death rate.” 

When we come to consider the frequency of cancer of the large bowel 
with that of the small bowel, we find the following statistics : 

At the Pathological Institute of Vienna, of 343 intestinal carcinomas which 
came to autopsy, 164 were in the colon and 162 in the rectum, while only 7 
were in the duodenum and 11 in the ileum. In Schleip’s collection series of 
542 intestinal carcinomas, 257 were in the rectum, 269 in the colon, 20 in the 
duodenum and 16 in the ileum. In Brill’s series of 3563 intestinal tumors 
97.5 per cent, were in the colon, appendix or rectum. In Herman’s collection 
of 20,544 cancer cases, 1706 had a lesion in the large intestine, 1204 in the 
rectum and only 20 in the small bowel. 

An analysis of numerous statistics made in order to' determine the fre- 
quency of cancer of the various anatomic parts of the large bowel gave the 

* Read before the American Surgical Association, April 18, 1924. 
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following figures. In Mummery’s collection of 188 cases of cancer of the 
large intestine, exclusive of .the rectum, 103 had carcinoma of the sigmoid 
flexure, 6 of the descending colon, 12 of the splenic flexure, 17 of the trans- 
verse colon, 3 of the hepatic flexure, 6 of the ascending colon and 41 of the 
caecum. At the Mayo Clinic from January 2, 1915, to December, 1922 
of 359 cases of cancer of the colon ; 71 were of the caecum; 44 of the ascend- 
ing colon; 28 of the hepatic flexure; 50 of the transverse colon; 23 of the 
splenic flexure; 39 of the descending colon; and 104 of the sigmoid flexure. 

Of 51 1 deaths from carcinoma of the large bowel reported by Azeman, 
Maydl, Muller and Nothnagle, 35 were from cancer of the csecum (6.8 per 
cent.) ; 131 the colon (25.6 per cent.) ; 83 the sigmoid (16.2 per cent), and 
262 the rectum (51.2 per cent.). 

Erdman, in a series of 108 cases of carcinoma of the large bowel, reported 
39 in the recto-sigmoid, 4 in the left one-quarter of the transverse colon and 
the splenic flexure, 12 in the hepatic flexure and the right three-quarters of 
the transverse colon; the remainder of the cases he did not localize. 

■ It is in general agreed that if we consider the question of carcinoma of the 
colon, excluding those of the rectum, about 36 per cent, occur in the sigmoid, 
and 25 per cent, in the csecum, the transverse colon and the splenic flexure; 
the hepatic flexure and the ascending and descending colon are accountable for 
the rest in about that order of frequency. In the Lankenau Clinic among the 
last sixty cases requiring surgery (exclusive of fecal fistula and non-malignant 
obstruction) the right half of the colon was involved fifteen times, or 25 per 
cent, of the cases. 

Before taking up the various clinical aspects of the subject, it is of impor- 
tance to discuss the factors which may predispose to the development of 
carcinoma in this portion of the bowel. This is especially true if we accept 
as true the statistics which show a steady increase in the incidence of the 
disease. If we can recognize the conditions which precede and those which 
produce cancer of the colon, we will have taken a long stride forward in its 
control and prevention. 

Trauma to the bowel, as elsewhere, is a common predisposing factor in 
the production of cancer. Added to this we have the various degenerative 
changes which occur in the body tissues, which have been ascribed merely 
to age and again to intestinal putrefactive processes, and still again to syphilis. 
The most important factor, however, is unknown. It may be organismal 
or not. It may be, however, that this unknown factor acts in conjunction with 
one or the other of the known factors and the absence or presence of 
one or the other decides for or against malignant degeneration. 

The right half of the bowel affords an excellent illustration of the manner 
in which trauma produces ulceration and carcinoma. I am one of those 
who believe that chronic ulceration plus traumatism is all that is necessary 
to produce malignant change. The lesions of the tongue are also an excellent 
example of this. The csecum and hepatic flexure may be compared with the 
sites in the oesophagus and the cardiac and pyloric portions of the stomaci 
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where cancer develops in those locations subject to constant injury. Most of 
us will agree that if the irritant is allowed to exert its baneful influence over 
a sufficient period malignancy results. 

In the large intestine stasis is very frequent. Marked ptosis of the 
transverse colon with a resulting increase in the back pressure in the right half 
of the colon affords sufficient trauma. Associated with this we frequently find 
the mucous membrane showing varying grades of inflammation. 

When we come to consider the difference in frequency in cancer of the 
right half and of the left half of the bowel, it should be pointed out that the 
consistency of the contents of the large intestine varies, for while in the ciecum 
and ascending colon it is still liquid or pasty, in the iliac and pelvic colon it 
is hard and firm. The greater frequency of cancer of the caecum in com- 
parison with that of the splenic flexure may be due to the fact that the caput of 
the colon is similar to a reservoir. 

It is unfortunate, though true, that the surgeon is still not consulted until 
either the tumor is grossly palpable or the patient is suffering from an acute 
or chronic obstruction. Although outwardly these may be the first signs, a 
careful history will show that the patient has had either pain, cramp-like in 
character, or discomfort, giving only a sense of some intestinal derangement. 
At times the patient will localize accurately the area in which exaggerated 
peristalsis is attempting to overcome a partial obstruction. Long before 
the tumor is palpable, borborygmi may have been noticed. Irregularity 
in fecal evacuations are fairly constant and, if the lesion is in the right 
half of the colon, this may be in the form of diarrhoea. Sir Berkeley Moynihan 
has said that in his cases “ it was very rare to find constipation as a symptom 
of a growth in the right colon, and rare to find it absent in a growth of the 
left colon.” The constituents of the faces may also be altered and blood is 
probably always present and can be found if repeated examinations are made. 
The excess of mucus associated with colonic tumors is due to an inflamma- 
tion of the mucosa above the growth. An early anaemia is especially signifi- 
cant of tumors in the right half of the colon, Moynihan finding it in 50 per 
cent, of the patients with growths of the ascending colon and in 20 per 
cent, of all colonic growths. In fact,’ the blood picture may simulate that of 
pernicious anaemia. 

The tumor at first is small and may not be palpable unless the individual 
is thin. At times the tumor felt is not the actual growth, but is an accumu- 
lation of faeces behind it. Occasionally visible peristalsis is present, or if 
this cannot be seen, under careful palpation the bowel may be felt to 
distend and then slowly to relax under the hand, as the contents of the 
colon pass the obstruction. 

Carson, in his analysis of hi colonic cancers, found that 68 (62 per cent.) 
were in the iliac or pelvic colon, of which 50 per cent, were obstructed ; 18 
(16 per cent.) were in the caecum or ascending colon, of which 33 per cent, 
were obstructed; 9 (8 per cent.) were in the transverse colon, of which 6 (66 
per cent.) were obstructed; 9 (8 per cent.) were in the descending colon, of 
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which 7 (77.7 per cent.) were obstructed; and 6 (5.I4 per cent.) were in 
the splenic flexure, of which all were obstructed. This shows that the 
neoplasms of the right half of the colon are second in frequency to those of 
the ileopelvic colon and are much less liable than any of the growths of the 
large bowel to become acutely obstructed, while the splenic flexure and 
descending colon growths are obstructed in 90 per cent, of the cases. 

The patients are usually in advanced life, but numerous cases have been 
reported between the ages of twenty and thirty, so that youth does not exclude 
the possibility of cancer of the colon. Statistics show that the male is more 
commonly affected than the female, the proportion being from two to one 
to three to one. 

I feel that it is a mistake to rely too much on the X-ray examination in 
diagnosis. In fact, where the clinical diagnosis has been clear, the X-ray 
findings have frequently been negative. The surgeon who waits for the 
X-ray to give positive findings may miss the favorable time when radical 
operation may affect a cure. 

The chief conditions to be differentiated from cancer of the right half of 
the colon are tuberculosis and actinomycosis, bands and adhesions causing 
partial obstruction, chronic appendicitis, and occasionally diverticula. Since 
these conditions are primarily surgical, it would seem that accurate diagnosis 
is only of academic interest, while procrastination is accompanied by 
serious hazards. 

The colonic cancer usually develops slowly. It remains restricted to the 
intestinal wall for a long time. Sampson Handley, some years ago, shocked 
the surgical profession when he announced that he had found permeation 
of cancer cells six inches from an apparently localized growth. However, 
I think he later partly denied the assertion. There can be no doubt that 
for a long time adeno-carcinoma of the right colon is confined to the mucosa 
and submucosa. During the process of growth the cells spread by (a) direct 
extension, (b) through the venous system, (c) through the lymphatic sys- 
tem. Hausmann’s statistics are of the greatest importance. Thus in 112 
autopsies on cases of cancer of the colon, in 21 the disease had spread 
beyond the bowel and become generalized ; in 36 only the primary lymphatic 
glands were enlarged; and in 55 the disease was limited to the bowel. 
These figures compiled from patients dying of cancer of the colon showed 
that fifty per cent, of them had died without any sign of the growth outside 
of the bowel. This low-grade malignancy of these cancers should afford 
the surgeon an opportunity for excellent results if the cases are operated 
before contiguous structures are involved. 

In 359 cases from the Mayo Clinic, 140, or about 39 per cent., had metas- 
tasis to lymph-nodes or to other organs. In these the primary growth was 
in the caecum in 34 cases; in the transverse colon in 25, and in the sigmoid in 
36. Stated in percentages metastasis had occurred in 48 per cent, of the 
oecal growths, 50 per cent, of those in the transverse colon, 35 per cent, of 
the sigmoid cancers, and 31 per cent, of those situated elsewhere. 
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Only one who has operated on many of these cases can understand the 
varying malignancy of colonic tumors. In no other part of the body is there 
a wider variation in the degree of malignancy. The duration of life after 
simple colostomy in inoperable cases is often prolonged as compared with 
that of inoperable carcinoma in general. The virulence of bowel cancer 
depends more upon the seed than the soil. The colloid cancer is most malig- 
nant, the scirrhous cancer next, and the fungating type the least malignant. 
Generally the growth is slow, and for a long time the disease is limited to the 
bowel, the lymphatic glands being invaded late. 

With such a state of affairs it is interesting to inquire into the number 
of patients presenting themselves for treatment who are suitable for a radical 
or a palliative operation. These statistics must be accepted with some reser- 
vation since surgeons vary in their opinions as to radical operability, and 
furthermore, the older statistics show a lower operability than the more recent 
ones. This is ideally illustrated in the Mayo Clinic reports where, during 
the years 1910 to 1913, 51 per cent, of the cases of cancer of the rectum had 
the radical operation, while in the succeeding two years (1913 to 1915) 71.8 
per cent, of the cases were deemed suitable for radical intervention. Accurate 
statistics on the operability of tumors of the right half of the colon are 
not available, since what one surgeon considers suitable for radical inter- 
vention may be considered unsuitable by another. Again, I quote the statis- 
tics from the Mayo Clinic. In the 359 cases of cancer of the colon before 
mentioned, 125 were in the csecum and ascending colon, and over two-thirds 
were found suitable for radical resection. McGlannan, in p. series of 98 
cases of cancer of the colon, found that 61 gave a history of an obstruction of 
some sort before operation. The suitability of the lesion for radical operation 
depends first upon the location of the area, second, upon the extent of the 
lesion and the metastasis, and third, upon the associated local or general 
disease. Under this heading I also consider obesity, since this is a disease, and 
there can be no doubt that the mortality is higher in obese patients. 

There are definite contra-indications to the radical operation. If the 
lymphatic glands at a distance from the area to be excised are invaded 
by cancer cells, I doubt the advisability of the radical operation. The removal 
of the lymph-glands in the ileocsecal region is comparatively simple, since these 
glands lie along the ileocolic and the right colic arteries. Enlarged glands are 
not necessarily cancer invaded. Jameson and Dobson have carefully worked 
out the lymphatic drainage of the colon. They classify the glands into four 
groups: (1) the epicolic glands which lie on the bowel wall, and drain 
into the next two groups ; (2) the paracolic glands, which lie in the mesentery 
along vascular arches close to the gut; (3) the intermediate glands, lying 
on the arterial branches between the vascular arcades and the main trunk,’ 
and the main glands situated around the colic arteries close to their origin, and 
into which all of the foregoing drain. It must be remembered that infection, 
which invariably accompanies cancer, may be the cause of glandular enlarge- 
ment. On the other hand, growths in the hepatic flexure and the right half 
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of the transverse colon metastasize to glands about the pancreas and along the 
side of the aorta. The radical removal of the carcinoma in this latter region 
is, therefore, much more difficult and is attended by greater hazards. All of 
us have seen cases in which only local excision of the growth was practiced 
and the patient lived comfortably for a number of years. Paul, of England, 
emphasized this in 1912 when he said, “ Many cases having the minute struc- 
ture of cancer have not recurred, though known to have been removed within 
an insufficient margin of safety.” He also said, “ malignant disease of the 
bowel is very rarely removed during the early stage, yet the percentage of 
cures is remarkably good.” Further contra-indications to the radical opera- 
tion are deep invasion of the muscles of the posterior abdominal wall or 
extension to the parietal peritoneum. Moynihan believes that it is feasible to 
remove the invaded muscles without adding to the gravity of the operation, 
thus the contra-indications also vary according to the surgeon. William J. 
Mayo has shown that with increasing boldness and skill on the part of the sur- 
geon in attacking growths of the large bowel the percentage of patients 
cured has been greatly increased, even though the operative mortality has 
been increased. 

Whether the operation should be done by the one, two or several stage 
method is a matter of some controversy. The pioneers in this field resorted to 
the use of a temporary colostomy done either at the time of the radical 
operation or as the first stage of this operation. As surgery progressed, and 
as infection and wound healing were better understood, the one-stage operation 
took precedence over the two-stage procedure. I believe that in the ileo- 
caecal region conditions still favor the one-stage operation. The contents of 
the bowel are fluid and their infective power is not nearly so great as in the 
left half of the colon. The ileum is nearly completely covered with perito- 
neum and the peritoneum of the large bowel is sufficient to give adequate 
serous approximation. Resection of the right half of the colon is therefore 
safer and easier than of the left half. To these factors may be added the 
greater mobility of the right half of the colon and the fact that its blood 
supply is more constant than that of the left half. Judd and Rankin have sug- 
gested ileostomy in all resections of the colon. This, they say, serves as a 
" safety valve.” The only indication that I can see for the two-stage operation 
for cancer in the right half of the colon is in cases suffering from acute 
obstruction when first seen. 

Cumston and Vandervere, in 1902, reported 83 cases of excision of the 
caecum for cancer. Of 73 of these in which accurate statistics were obtained, 
30 died under the operation and 43 recovered from the operation. McGlannan, 
in 1914, reported 32 cases of cancer of the caecum, 10 of whom were cured, 
18 of whom were dead, and 4 of whom were living but inoperable. He also 
reported 17 cases of cancer of the ascending colon and hepatic flexure, one of 
whom was cured, 15 of whom were dead, and one living and inoperable. How 
long after operation the death occurred, or how long after operation the 
“ cures ” were reported is not stated in his report. 
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In McGlannan’s cases a two-stage operation was done when acute obstruc- 
tion was present, and a one-stage operation in the other cases. 

Other conditions which are occasionally met with in the right half of 
the colon requiring operation are actinomycosis and tuberculosis. These prac- 
tically always occur in the caecum. Waring reported seven cases of actino- 
mycosis of the caecum or appendix and to these have been added 14 cases by 
Brogen, ten of which originated in the ileocaecal region. Two forms of the 
disease are seen, the acute form which resembles appendicitis, and the chronic 
form, which is insidious in onset and associated with slight, indefinite pain, 
in the right lower abdomen. Occasionally there is no pain, a mass being the 
first sign of the disease. In both types there is marked loss of weight and 
strength, associated with a pronounced anaemia, the skin over the mass 
becomes bluish-red and sinuses are frequent. Constipation and not diarrhoea 


Table I. 

Summary of Operations on Right Half of the Colon: Fifteen Cases, Among Last Sixty Cases of 
Surgery of the Colon. ( Exclusive of Fecal Fistula and Obstruction .) 
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is the rule. The difference from carcinoma is that the latter is slower in 
growth, the anaemia is not so pronounced, diarrhoea is the rule and blood in 
the stools is more constant. The carcinomatous mass is more movable, causes 
no discoloration of the skin and there is no tendency to invade the anterior 
abdominal wall or to sinus formation. It is usually impossible to remove all 
the diseased tissue at operation because of the diffuse infiltration. The most 
that can be done is to drain the abscesses, curette the sinuses and irrigate the 
area. At the same time large doses of potassium or sodium iodide should be 
given by mouth and the area in the region of the infection treated by 
the Rontgen-ray. 

Tuberculosis at the ileocecal region is not uncommon. Fenwick and 
Dodwell report 85 per cent, of the cases of intestinal tuberculosis as involving 
the ileocaecal region. The disease may be localized or disseminated. Two 
forms are described, the ulcerative and the hypertrophic. The ulcerative 
form may simulate actinomycosis, while the hypertrophic form simulates carci- 
noma or occasionally appendicitis. The hypertrophic form is by far the more 
frequent and is characterized by anorexia, intestinal upsets and pain in the 
light iliac fossa, diarrhcea and constipation, with occasional .attacks of partial 
or complete obstruction. The tumor is hard and somewhat nodular and by 
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palpation may be indistinguishable from carcinoma. Tuberculosis moie 
frequently occurs below the cancer age. The treatment is entirely surgical, 
consisting of complete removal of the diseased area with a side-to-side or 
end-to-side anastomosis. 

Another lesion of this area requiring surgery is appendiceal fecal fistula. 
The complication of appendiceal fecal fistula is confined to the cases present- 
ing perforation, abscess and requiring drainage. In the last 4063 cases of 
appendicitis at the Lankenau Clinic, there were 200 of appendiceal fecal 
fistula, an incidence of approximately 5 per cent. In every instance more 
or less pus was present necessitating drainage, and in the vast majority 
of cases some ulceration of the aecum or terminal ileum was noted at the 
time of the primary operation. The cases which had perforated at the base 
of the appendix displayed the greatest tendency toward the formation of a 
fistula. Of the 200 fistulas, 74, or 37 per cent., healed spontaneously, while 
97, or 48.5 per cent., required operative repair. The remaining 29, or 14.5 
per cent., left the hospital without operation. No doubt a certain proportion 
of these closed spontaneously. The type of operation for the repair of the 
fecal fistula depended upon the conditions existent at the time of operation. 
In 60 per cent, of the cases simple inversion of the fistulous opening by a 
purse-string linen suture, reinforced by an additional suture line sufficed. In 
15 per cent, the condition of the bowel was such as to excite doubt as to its 
regenerative power in the presence of the fecal stream, so that an added 
ileocolostomy was performed. In 25 per cent, there were either multiple 
fistulae or an opening so large as to preclude closure with maintenance of the 
lumen of the bowel. These required resection of the bowel varying from a 
small portion of the caecum to resection of a foot or more of the terminal 
ileum with the caecum and ascending colon. Ileocolostomy was of course the 
last stage of the operation. 
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CARCINOMA OP THE COLON* 

By Charles H. Peck, M.D. 
of New Yohk, N. Y. 

This report is based on a study of 69 cases of carcinoma of the colon 
excluding the rectum, treated on the Second Surgical Division of the Roosevelt 
Hospital since 1909. 

The grave character of the disease ; the high operative mortality, the fre- 
quency of recurrence after resection; the large percentage of cases too 
advanced to permit of removal when first seen, all tend to make the outlook 
in these cases far from encouraging. 

It is the object of this paper to try to demonstrate the fact that carcinoma 
of the colon compares favorably with malignant disease elsewhere in percent- 
age of operability and in favorable results both immediate and late, following 
radical operation. 

It is true that many cases first seek surgical advice when the disease is well 
advanced and heyond hope of surgical cure. Many are first seen in acute 
obstruction when the diagnosis can only be surmised and emergency colostomy 
or enterostomy must be resorted to as a life-saving measure. Some of these 
patients when questioned later give a history of increasing constipation or 
attacks of partial obstruction, which should have given warning leading to 
an earlier diagnosis ; other attacks come suddenly in patients in apparent 
good health. 

A case now under my care illustrates this type. A woman of fifty had always been 
well until January of this year when she had an attack of cramp-like abdominal pain 
attributed to indiscretion in diet which passed off under treatment by catharsis in two 
or three days. There was no previous history of increasing constipation or abdominal 
pain, and after the attack the bowels moved normally until a second attack of pain and 
distention occurring three weeks later, failed to respond to catharsis and enemata, and 
emergency caecostomy had to be performed for complete obstruction on February 6, 19-4- 
Radical operation by the two stage, (Mikulicz) method, performed 011 March 8th, revealed 
a large carcinoma at the splenic flexure, without glandular metastases or secondary 
deposits : the lumen of the gut at the growth was barely the size of a lead pencil. She 
made a good operative recovery. 

Tbe first symptom to attract attention may be attacks of colicky pain with 
abdominal distention, with increasing constipation in the intervals. Careful 
palpation when the abdomen is flat may reveal a mass, especially when it. is 
located in the ctecum ; ascending or transverse colon ; the lower end of the 
descending colon or sigmoid. When at or near the hepatic or splenic flexures 
it may be difficult or impossible to locate ; as it is also in obese or very muscular 
patients or in the presence of abdominal distention. The discovery of a mass 
or tumor may be made before any obstruc tive symptoms have developed or 

* Read before the American Surgical Association, April 17, i£> 2 4- 
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other evidence of disease has appeared, or bleeding from the bowel may be the 
first warning. Bleeding may appear as a single large hemorrhage, as bleeding 
repeated in moderate amount or as occult blood in the stools. In some cases, 
especially right colon growths, severe secondary anamiia, debility and loss of 
weight, may precede local evidence of the disease. 

Whatever the initial symptoms may be, a thorough diagnostic investigation 
should be made at once and the site of the growth located as nearly as possible. 
When advanced obstruction is present, colostomy or enterostomy must precede 
this investigation and it is often impossible or unwise to attempt to locate the 
growth by exploration when this is done. It is far better to do a cjecostomy 
or ileostomy on the right side than to jeopardize the patient by a difficult 
exploration in the presence of extreme distention. When the distention is 
relieved, the abdomen should be carefully palpated for a mass ; digital exami- 
nation of the rectum (a procedure too often omitted) and sigmoidoscopy 
should be done, and X-ray examination after barium enema, the most valuable 
of our newer diagnostic methods. 

Great care must be taken in interpreting colon radiographs, as apparent 
filling defects occur from various causes and erroneous conclusions are not 
infrequent. Differential diagnosis must be made from many other conditions 
which cause obstruction or abdominal distention. 

Obstruction from bands or kinks ; from partial volvulus of redundant loops 
of sigmoid ; from impacted faeces in elderly people ; distention from paralytic 
ileus in the course of systemic disease, e.g., pneumonia are all conditions in 
which we have seen errors of diagnosis made. When the diagnosis has been 
established and the site of the growth located either by diagnostic examination 
or exploratory operation, the plan of treatment must be determined. 

In many cases the presence of a large, fixed growth; of local extensions 
or involved lymph-nodes, or of palpable nodules in the liver, make it all too 
evident that palliative colostomy is the only operation to be considered. In the 
massive advanced growths without much obstruction it is often wise to omit 
even this procedure, to avoid the distress and annoyance of a fecal opening 
during the last few weeks of life. 

Sometimes a short circuit operation may be done for obstruction; or it 
may be justifiable to resect a large painful growth even when nodules are 
present in the liver, especially when it can be done safely by the two-stage 
method ; for the relief of pain and obstruction. We have done this twice • 
once in a recent case still under treatment ; a large growth at the splenic flex- 
ure, without lymph-node involvement or local extension but with multiple 
nodules in both lobes of the liver. The other case, a descending colon growth 
with liver involvement, recovered from the operation and was relieved of 
abdominal symptoms but died 73 days later of cerebral metastases. 

Pathologic Types. There are several gross pathologic types of which 
the most common are the round ulcer, and the scirrhus contracting growths 

Jhe round ulcer gradually increases in size until if left alone it finallv 
encircles the gut, contracting as it grows and producing as a rule marked 
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constriction. The growth advances in the submucous layer beyond the limits 
of the ulcer; the edges are piled up and thickened, not generally undermined, 
the base is covered with unhealthy granulations which bleed easily. The cases 
vary in the proportions of cell mass to fibrous tissue, some being quite dense 
and hard, others spongy and cellular ; the latter bleed most easily. While the 
rate of growth varies greatly, it is often slow, and glandular metastases and 
the development of secondary deposits in the liver are fortunately often long 
delayed. It is the type which in the long run offers the best hope of success- 
ful eradication. 

The scirrhus contracting type is also slow of growth, narrowing the gut 
lumen as the growth progresses until finally attacks of partial obstruction give 
warning of its presence, or the narrowed opening may be suddenly plugged 
with a mass of hardened fecal matter and complete obstruction ensue appar- 
ently out of a clear sky. While this type is also of relatively low malignancy 
with late metastases, not infrequently exceptions to this rule occur in the form 
of liver nodules, or retroperitoneal gland involvement. The gut above the 
constriction may be much dilated, and its wall thinned. Rupture above the 
constriction is possible and we have seen it occur in the caecum in one of our 
cases, the result being a huge intra-peritoneal fecal abscess and a fatal issue. 
In another case a contracting growth in the middle of the transverse colon in 
which the obstruction had been relieved by an enterostomy in the small intes- 
tine, there was absolute water-tight closure of the lumen of the colon at the 
time of its resection. Bloc resection of the colon with end-to-end suture was 
followed by spontaneous closure of the fecal opening. Death occurred, how- 
ever, within a year due to extensive metastases in liver and peritoneum. 

When constrictions occur in the ascending colon or crecum. the lower ileum 
undergoes hypertrophy and marked dilatation. . This often produces the 
symptom called stiffening of the bowel, or disappearing tumor. The lower 
ileum goes into a state of tonic contraction similar to that of the gravid 
uterus; a tense mass formed by the intestinal coils can be seen and felt, and 
if the hand is kept on the abdomen, in a few moments the spasm relaxes, the 
gut wall softens and the tumor disappears. This is simply a later phase of the 
visible peristalsis seen in these cases. 

Perforation of the growth itself from deep ulceration, with pericolic 
abscess formation, occurred in five of our cases ; in one the perforation was 
plugged with an orange seed. 

Drainage was done in two cases, a caecal growth in a woman of seventy- 
two, and a descending colon growth in a man of forty-four. Simple drainage 
of the abscess was followed by a fatal result in the caecal case in twenty-four 
hours. Drainage of the abscess and caecostomy by death on the sixth day in 
the second case. A third case made an operative recovery after drainage 
of the abscess with a short circuit operation. Two cases died promptly o 
acute sepsis after radical resection, with contamination of the operative fie 
from the perforation, both left colon cases. 

A third type is the massive medullary growth, with early lymph-no e 
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All were transfused first, and a one-stage entero-colectomy performed, by 
lateral suture. All made excellent recoveries and are now well at thirteen 
years, nine years and three years and ten months, respectively. 

Right colon growths, even without gross hemorrhage, are prone to pro- 
duce advanced degrees of secondary antemia, with great debility, the exact 
cause of which is somewhat obscure. They offer in spite of this, some of the 
best prospects for a radical cure as several cases in our series illustrate. 

We quite appreciate that the above results are not brilliant, and must turn 
to late results for a more hopeful view of the prognosis. 

Of the 28 cases which recovered from radical resections, 15 are alive and 
well at the present time without recurrence ; one is alive with recurrence at 
4 years 4 months after operation. One was well 6R2 years and then lost to 
our follow-up in 1916; one died 8 years after operation, free from recurrence 
following an operation for septic cholangitis; one 2 .y 2 years post-operative 
free from recurrence, following an extensive resection for persistent colostomy 
opening ; a remarkable and complicated case to which I will refer later. 

Seventeen cases out of twenty-eight therefore are well or died free from 
recurrence after long periods, 60.7 per cent. One lived 6 ]/?. years and was lost 
track of, raising the percentage to 64. One is alive 4 years, 4 months 
with recurrence. 

Of the other late deaths, one followed 6 months after a second radical 
resection for local recurrence at the ileocolic junction five years after the first 
operation. One was well 18 months, developed recurrence and died 3 years, 
2 months after the primary operation. Seven died of recurrent disease at 
from 8 to 18 months after operation. 

The cases now alive and well are at the following periods after operation : 
15 years — one; 13 years — two; 9 years — one; 4 years — three; 2R2-3 years — 
two; 1 year, 10 months — one; 1 year, 5 months — one; 7 months — one; less 
than 4 months — three. 

It is the study of these late results which gives the grain of comfort in the 
study of cancers of the colon ; results which compare very favorably with the 
results of cancer removal in other parts of the body. 

Some of the individual cases present features worthy of mention. 

A man seventy-five years of age with a large carcinoma at the splenic flexure and 
commencing obstruction was resected by the two-stage Mikulicz method, made a good 
recovery and is now well and free from recurrence at 1 year, 10 months post-operative. 
He spent all last summer travelling in Europe. Nineteen years before operation a 
carcinoma of the sigmoid had been resected successfully by another surgeon, and the 
sigmoid and lower descending colon were entirely free from recurrent growth. 

A woman of sixty-five years was operated upon for a transverse colon growth quite 
adherent posteriorly to a retroperitoneal mass of glands, and thought to be inoperable. 
A short circuit operation was done between transverse colon distal to the tumor and the 
ascending colon. Leakage occurred and a wide open fecal fistula developed. After a 
period of three weeks in which death was expected at any hour she began to impro\e, 
later an evaginated protrusion of gut, bearing at its apex a round ulcer type of carcinoma 
appeared in the fistula and finally protruded so far that the growth with a good R n S l 
of telescoped gut was cut off; and the ends sutured together. Recovery followe 
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MULTIPLE PRIMARY MALIGNANT FOCI 
IN CANCER OF THE COLON* 


By Robert T. Miller, Jr., M.D. 
of Bat.timohk, Md. 

HIONt Tin: hUIIGICAI. nEPIRTULNT OF TIIE JOHNS HOPKINS UNIl EHSITV AND HOSPITAL 


During a recent study of cancer of the colon carried on in the laboratory 
of surgical pathology in the Johns Hopkins Hospital, which was reported last 
spring to this association, there were encountered certain cases of multiple 
cancers of the intestine. Two of these, with possibly a third, appear to be 
instances of the development of two or more primary cancers in one indi- 
vidual ; two other cases are probably examples of recurrence but with so great 
a period of time elapsing between the first and second tumors as to introduce 
an element of uncertainty. The subject has proved of sufficient interest to 
warrant a brief communication, which is made, be it said, with full realization 
of the extreme difficulty, often the utter impossibility, of determining con- 
vincingly the exact status of any case in this category. In view of the general 
and well-founded clinical conception of cancer as a condition arising from a 
single focus of origin but acquiring multiple secondary foci of development, 
the burden of proof is indeed upon one who assumes a case to illustrate multi- 
plicity of primary malignant tumors, and there are so many possibilities of 
error in observation and interpretation that one necessarily approaches this 
subject with extreme reserve. 

Five of the 129 cases previously studied form the basis of this report: 


Case I. — S. N., 16588. A white man, aged forty-nine years, was admitted to the Johns 
Hopkins Hospital, having had for six weeks intermittent colicky pain, and for four weeks a 
palpable abdominal mass. He had lost forty pounds in weight. Upon exploration there 
was found an inoperable carcinoma of the cajcum, and an anastomosis was made between 
the ileum and transverse colon. Symptoms of obstruction persisting, a second exploration 
was made four days later and revealed a stenosing carcinoma of the sigmoid. Colostomy 
was without avail, and the patient died following this operation. At autopsy there were 
found: (1) a large cancer completely encircling the ileum and extending into the lumen 
so as to produce marked obstruction ; (2) a second similar tumor at the oecum involving 
the ileocecal valve and extending around the lumen of the large intestine. This growth 
was surrounded by a number of polypoid masses and extended deeply into the mesenterj , 
(3) a third tumor, evidently cancerous, surrounding the bow’d at the sigmoid flexure. 
Microscopic examination showed the tumors of the ileum and of the crecum to be 
adenocarcinomata of similar histological appearance, both showing a pronounced tendency 
to invade. The muscular coats had been broken through and the subperitoneal at 
invaded; a small lymph-gland lying in the mesentery just below’ one of the tumors was 
involved, but otherwise the lymph-glands w’ere negative. The growth of the sigmoi 
was rather more papillomatous in type, there being practically no invasion of the muse e. 
The glandular arrangement w r as preserved throughout this tumor, in some places t c 
alveoli being lined by a single layer of cells and in ot her places by multiple lajers o ce s . 

* Read before the American Surgical Association, April 17, I9 2 4- 
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ROBERT T. MILLER, Jr. 


somewhat older than its fellow, which is still contained by the muscular coats of the bowel. 
There are quite marked differences in the histological appearance of the two tumors, and 
these differences are not readily explained as representing different stages of growth in 
identical tumors. Both tumors have evidently started in the mucosa ; neither represents 
secondary involvement of the mucosa by extension from a subperitoneal or mesenteric 
metastasis of the other tumor. These three points are important evidence bearing directly 
upon the question of multiple primary cancers. (Figs. 8, 9, 10, 11 and 12.) 

Case IV. — S. P. N., 15001. A white man, aged sixty-two years, on the seventh day 
of an acute intestinal obstruction submitted to cmcostomy. Three months later a cancer 
of the sigmoid was resected, and on examination found to be a rather fibrous type of 

a d e nocarcinoma 
producing stricture 
of the gut. The 
lymphatic glands 
were invaded. The 
patient died seven 
years later with the 
clinical signs of 
cancer of the 
c e'e c u m involving 
the abdominal wall 
at the site of the 
cmcostomy. Unfor- 
tunately no autopsy 
was made. (Figs. 
13 and 14.) 

Case V. — S. P. 
N., 6595 - A white 
woman, aged thirty- 
eight years, sub- 
mitted to explora- 
tion because of 
suspicious symp- 
toms ; there was 
found a carcinoma 
of the cfecum which 
was successfully 
resected. Sixteen 
years later the pa- 
tient died ; a diag- 
nosis of cancer of the liver, though not verified by autopsy, seemed quite secure. 

These five cases represent a variety of conditions, but there is common to 
them all the fact of multiple cancers, which in each instance occur in such 
fashion as to throw open to reasonable doubt the assumption of a single 
primary tumor as the sole point of origin of the disease. Such doubt may 
be aroused by the presence in the intestine of several cancerous foci among 
which there is great similarity in size, extent of invasion, and apparent age. 
A similar suspicion is aroused by the occurrence of two or more cancels 
widely separated by an intervening length of healthy gut, particularly when 
the aboral tumor appears to be the oldest of the group; if several years inter 
vene between the various tumors and the aboral member of the gioup is 
unmistakably the oldest, as in the second instance presented above, the con 
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Fig. 2. — S. N. 16588. Microphotograph of cancer of ciccum. 



multiple foci in cancer of the colon 

1 Up -avoided Marked histological differ- 
SrSn difficult to explain office - * ** 


i n d e p e n dent 

origins. The 
question of re- 
currence or a 
second independ- 
ent tumor is 
usually open and 
has provoked 



much argument ; 
under certain 
conditions, as 
marked delay in 
the appearance 
of the second tu- 
mor, we cannot 
hope to arrive at 



sion, even though inconclusive, is not ent.rely devoid of .uteres _ 



ity with which 
cancerous disease 
takes its origin 
from a single 
parent tumor has 
been so borne in 
upon us that the 
occurrence of a 
case suggesting 
multiplicity o f 
origin excites a 
definite interest. 
The condition 
has been recog- 
nized for many 
years. Billroth 
iscommonlv 
credited with the 


p IG . g p n 14328. Low power microphotograph of the adenocarcinoma. first Case 1 epOl t, 

' A small portion ot normal mucosa is seen at the right end of the section. w llich appeared 

in his Manual of General Surgical Pathology in i860 and told of a cancer of 
the stomach found in a man from whom an epithelioma of the external ear 
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had been previously removed. Mercanton n slates that Rokitansky in 1855 and 
Von Bruns in 1859 both mention the condition and that between 1863 and 
1889 the subject was considered by a number of men, among whom are 
Virchow, Volkmann, Tillmann, and Schimmelbusch. The early reports 
usually considered multiple cancers of the skin, and it was more or less 
through the development of this theme that attention was directed toward 
the other forms of multiplicity. It is probable that multiple primary carci- 
nomatous foci of the skin are associated in the minds of most clinicians with 

the dry senile 
type of eczema 
and with X-ray 
dermatitis, hut a 
number of other 
conditions are 
mentioned in the 
same connection, 
as paraffin and 
tar cancer, chim- 
n e y sweeper’s 
cancer of Perci- 
val Pott, arsenic 
cancer, in which 
a period of 
pachydermia pre- 
cedes the de- 
velopm ent of 
malignant foci, 
and the epithe- 
liomata which 
develop in tissue 
changed by lupus 
or psoriasis, 
v. Hansemann 4 
emphasizes h i s 

belief that only those forms of skin cancer are regularly multiple which are 
preceded by an inflammatory affection of the skin. With increasing knowl- 
edge it became evident that the many examples found in the skin could he 
conveniently considered together, thus forming one of the clinical groups 
rather generally adopted at present, vie.: primary multiplicity affecting a 
single organ, the skin and the gastro-intestinal tract being typical examples. 
Besides this group, there are to-day usually recognized two others, vie. 
primary multiplicity affecting paiied organs, and piimary multiplicity in which 
the sites of the several tumors aie unrelated. There are many examples o 
each of these groups. 

When two or more carcinomata appear simultaneously it may be ess 



Fig 5 — S P N 14328 High power microphotograph of the adenocarcinoma 
showing the preservation of the glandular arrangement. 
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difficult to determine their independence of each other than when these tumors 
appear at intervals of several years, since in the second instance one must 
distinguish between recurrence and new growth. Distinct histological diffid- 
ences between the two tumors are usually accepted as establishing independ- 
ence, but it does not necessarily follow that histological similarity means one 
parent tumor from which the others have sprung ; multiple independent 
carcinomata of the colon developing on a groundwork of polyposis seive well 
as an illustration. A few years ago a patient sought examination because of 
a tiny “ lump ” in the right breast. The suspicious area was so very small 
that diagnosis other than by microscopic study could not be made, and since 
there seemed little or no chance of the mass being malignant it was excised 
under local 
anaesthesia. The 
mass proved to 
be carcino- 
matous an d 
radical operation 
was promptly 
made. Careful 
study o f the 
breast in the 
laboratory 
revealed a second 
malignant focus, 
smaller even 
than the first, 
from which it 
was separated 

by a wide area of normal breast. The patient has remained well. Such a 
case is surely an instance of simultaneous origin of multiple primary 
malignant foci. For the purpose of argument, however, let us suppose 
that with the little mass removed nothing more had been done until the 
second independent cancer, left undisturbed, had grown large enough to be 
recognized as carcinoma of the breast; under these conditions a clinical 
diagnosis of recurrent cancer would have been accepted without question. 
Ellsworth Eliot 5 has discussed this subject recently and presented a number 
of intei esting cases. Ewing, 0 in discussing the influence exerted by tumors 
upon surrounding tissues as a source of recurrence of the growth, remarks 
that this question is closely related “ to that of the multiple origin of tumors 
in the same organ.” 

In the study of this condition, therefore, one must consider the time as 
well as the site of occurrence. Theilhaber - states that in point of frequency 
of occuirence the condition of multiple primary carcinomata takes the fol- 
lowing order, viz. : (i) local disease which affects one system only, as the 
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PiG 6.— -S. P N 14328. Low power microphotograph of the smaller 
more solid tumor. Normal mucosa is visible towards the right end of the 
section Note the striking difference between this tumor and its companion 
tumor, Fig. 4. 
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gastro-intestinal tract, and usually but a part of that, as the colon; (2) 
disease of similar paired organs; (3) synchronous widely separated foci of 
disease ; and (4) widely separated foci of disease appearing at reasonably 
long intervals. 

Early in the study of these cases Billroth formulated three conditions 
which he thought must be fulfilled by multiple cancers before the different 
tumors can he considered independent of each other; namely: (1) the two 
growths must show distinct histological differences and these must be so 

pronounced as to 
exclude tbeir 
interpretation as 
merely different 
stages of de- 
velopment; (2) 
each growth 
must spring 
from its parent 
epithelium; (3) 
each growth 
must have its 
own group of 
metaslases. 
Mercanton at- 
tributes these 
criteria to 
Michelsohn and 
Kuster, but he 
apparently i s 
alone in failing 
to credit them to 
Billroth. It is 
obvious that 

Fig. 7. — S P N 14328 High power niicropliotograph of tumor show n m c i m 11 1 t 3 n e- 
Tig 6 Note the great difference between th's section and Fig. 5, its com- 1 1IJ 11 

panion tumor. ous tuniOTS 

which fulfil each of these three conditions would have very strong evidence of 
their independence of each other. Mercanton adds a fourth condition to the 
effect that if, after the removal at one operation of two cancers, the patient 
remains free from disease, it is practically certain that the two growths were 
independent, since had either been a metastasis it would be entirely reasonable 
to assume the presence of other metastases, a state of affairs incompatible 
with life. This fourth condition appears sound and is applicable particularly 
to multiple cancer of the colon and similar examples where the growths are 
confined to one relatively small organ. There are apparently unquestioned 
instances of multiple primary cancers of the colon, and it is evident that such 
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ber of ways in which a secondary dependent growth may become established, so 
that our problem is often very difficult. We recognize metastasis by the lym- 
phatics ; commonly we think of this as occurring by a path leading directly and 
consistently away from the tumor, but there is always the possibility of metas- 
tasis by retrograde or other circuitous routes. It may be a matter of the utmost 
difficulty, indeed impossible, to assert concerning two cancers of the gastro- 
intestinal tract that each is a primary neoplastic unit quite independent of 
its companion tumor. Our case of double cancer of the sigmoid presents just 
this problem. This patient was brought to the hospital in acute obstruction 

of the sudden 
unheralded type. 
Colostomy failed 
to rescue the 
patient, and at 
autopsy there 
were found two 
cancers, one at 
either foot point 
of the sigmoid. 
One was con- 
fined to the wall 
of the bowel, the 
other had begun 
to penetrate it. 
Tbe growths 
were not in con- 
tact nor were 
there any visible 
lymphatic 
strands connect- 
ing them; they 
were approxi- 
mately of the 

Fig, io. — S. P. N. 15059. High power microphotograph of tumor A. Note the Same size, from 
preservation of the glandular arrangement. which one may 

infer their approximately equal length of life. Under these circumstances there 
exists at least the possibility of their simultaneous development. It is similarly 
possible, however, that lymphatic metastasis has occurred by way of the mesen- 
tery, travelling first upward to its root, and then, perhaps because continued 
progress was blocked in this direction, down to the other foot point of the sig- 
moid. Had this occurred early in the disease the final picture might simulate 
double primary cancer closely. Were a case such as this to fulfill the three con- 
ditions of Billroth one would be inclined to accept the primary multiplicity of 
the carcinomata as proved ; it must be recognized, however, that failure to 
meet the conditions does not necessarily throw the case out. The possibility 
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multiple foci in cancer of the colon 

of the occurrence of primary multiple carcinomata which do not fulfill 

Billroth’s conditions cannot be denied. 

We recognize the occasional transmission of cancer also by ie oo 
stream, it even being held that retrograde venous embolism may occur. Theie 
is also the establishment of a second cancerous focus through contact ; certain 
cases in the literature illustrate the transmission of cancer from one to the 
other lip or from the tongue to the cheek. In the gastro-intestinal tract this 
condition usually brings about the adherence of one organ to the other, the 
final appearance being that of direct extension of cancer in continuity. Dis- 
semination through the escape of cancerous cells which float off in the peri- 
toneal fluid is - 
f well recognized'. . 

Such secondary 
growths are fre- 
quently found in 
the pelvic parie- 
tal peritoneum, 
and their occur- 
rence is not in- 
frequent upon 
the visceral peri- 
toneum, particu- 
1 a r 1 y of the 
omentum and 
the mesentery. 

We assume this 
to be a late phe- 
nomenon result- 
ing usually in a 

multitude FlG ‘ X1 ‘ — S ‘ I5 ° 59 ’ Low P° wer microphotograph of tumor B, 

of small obviously secondary growths, so that simulation of but two or three 
primary carcinomata could hardly result. 

There is an implantation type of cancer in the gastro-intestinal tract which 
is of very considerable interest. Indeed, this mode of transmission is usually 
held to account satisfactorily for multiple carcinomata presenting in the lumen, 
and is so obvious that it is difficult to avoid its acceptance when the growths are 
of similar histological type and so situated as to indicate that the aboral 
member is the youngest of the group. However, when a prolonged period of 
time separates the appearance of the two tumors and the second lies orally 
with reference to the first, as is illustrated in the second of the cases cited 
above, implantation or engrafted cancer fails to explain the situation- satisfac- 
torily. A striking example of implantation cancer of the gastro-intestinal 
tract is reported by L. Hoche 8 in La Presse medicate of 1901 and is of suffi- 
cient interest to warrant its statement in detail. 
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A man of seventy-five years died from cachexia twelve hours after admission to the 
hospital. At autopsy there was found an epithelioma of the oesophagus 4x25 cm, 
situated 5 cm. above the bifurcation of the trachea. The lesser curvature of the 
stomach was adherent to the pancreas, and upon opening the stomach there was found in 
this situation a chronic ulcer the size of a two-franc piece. On the base of the ulcer 
was a hard nodule which was not in contact with the epithelial edge of the ulcer at any 
point and which, though more or less imbedded in the pancreas, was quite distinct from 
it. Histologically the nodule proved to be a discrete, sharply outlined cancerous mass 
which did not invade the pancreas. The base of the ulcer was otherwise composed of 

granulation tissue, 
and its epithelial 
edges showed noth- 
ing more than sim- 
p 1 e inflammation. 
The pancreas like- 
wise showed only 
simple inflamma- 
tory changes. The 
lesion was appa- 
r e n 1 1 y a simple 
ulcer in whose cen- 
tre there had 
developed a cancer 
which entirely 
lacked contact with 
normal epithelium 
at any point. The 
growth in the 
oesophagus (Fig. 
18) f was found to 
be a typical squa- 
mous epithelioma 
whose histological 
picture was dupli- 
cated by the car- 
cinomatous nodule 
in the base of the 
ulcer (Fig. 19) -t 
Nothing was 
found to suggest 

the usual adenocarcinoma of the stomach. No other cancerous lesions were found. 

Another interesting example of engrafting of cancer was reported by Cbalier 
in 1909. A man of forty-three came to autopsy some months after an anastomosis 
between the ileum and the transverse colon had been made to relieve him of partial 
obstruction due to a cancer of the cmcum. There were found (1) in the ileum 10 cm. 
from its termination three or four submucous nodules as large as a small chestnut, (2) 
in the caecum an ulcerating cancer of the ileociecal valve, (3) a stenosing cancer at the 
junction of oecum and ascending colon, and (4) in the transverse colon thick sclerotic 
cancerous tissue surrounding the anastomosis. Histologically the growths were all colloid 
cancer. Cbalier remarks that the growth in the transverse colon is definitely an implanted 

t Reproduced from article by Hoche in La Presse medicale, 1901, vol. i, PP- 67-69. 
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Fig. 12. — S. P. N. 15059. High power microphotograph of tumor B. Note 
the closely packed epithelial cells, strongly suggesting squamous cell cancer. 
There is a striking difference in appeaiance between this tumor and that shown 
in Fig. 10. 
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cancer since it f-L r V '£?''• 

occurs in tissues e'y&fr'it!? 
which were quite 
healthy at time of 

operation but which 
suffered both oper- 
ative trauma and 
the scarring inci- 
dent to healing. 

One can well imag- 

ine that implanta- 

tion occurred upon 

some granulating 

area before the 

healing process had W* 

been completed. 

Dowden 10 in 1917 

Reported a case of g&rtfijg 

much the same 

sort. The patient 



sixty years who 

submitted to three >? /; : f ’ ***' ;.-. ^ '. v :^ xf'./ifrffii 

operations: (1) re- 

section of a cancer _ „ „ .. „ t . . . . . 

of the sigmoid, fol- 
lowed in three years by (2) colostomy for cancer of the rectum, and at the end of a 
year (3) resection of a cancer of the small bowel. A few months after the final opera- 
tion cancer ap- 
peared at the 
colostomy wound. 

, ‘ , Dowden believed 
‘ * , the disease to have 

been primary in the 
? ' ileum. Recurrence 

^ or the development 
of a second cancer 
« ^ V * in the traumatized 
^ r // : . •' tissue of an old 
|$; 5 'V hM colostomy is shown 
" in our case Num- 
her 4; here, how- 
; ever, there can 
f. , - hardly have been a 
question of implan- 
J& : tat ion since the 

first tumor was in 
-T j, the sigmoid and the 
y . r second in the 
oecum. Christian 
Fenger 11 in 1888 
reported a case 

Fig. 14. — S. P. X. 15001. Metastasis to adjoining lymphatic glands. which may be in- 
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Fig. 14 . — S. P. X. 15001 . Metastasis to adjoining lymphatic glands. 
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tcrprctcd as double primary cancer of the colon or as an example of implantation. It 
concerns a man of about forty-five upon whom an anastomosis between the ileum and 



the transverse 
colon was made for 
cancer of the as- 
cending colon. At 
autopsy made ten 
days later there 
was found a cancer 
of the ascending 
colon, producing 
complete obstruc- 
tion, and a second 
cancer of the sple- 
nic flexure, causing 
marked stenosis, 

T here ap- 
pears to be no 


doubt as to the 


occurrence 

Fig. 15. — S. P. N. 27377. The emeu m has been opened to show the mucous 
surface. There is seen a large adenocarcinoma at whose edge (to the right) is Ol implantation 
situated a benign polyp. cancer of the 

mucous surface of the gut, and of all the forms of secondary growth, 
apparently cancer so produced may most clearly simulate primary cancer. 
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MULTIPLE FOCI IN CANCER OF THE COLON 

expected. They all spring from epithelium of the same type-the mucosa of 
the large gut-and in general all would tend to produce metastases of the 

same type, though in different situations. . 

A much more fundamental question, indeed, has been raised from time t 
time as to whether the lesion diagnosed clinically as cancer has m fact started 
in and grown from one centre or whether its unity does not rather mean that 
since the process started, enough time has elapsed to allow coalescence by 
growth of multiple centres of origin, thus converting actual multicentric 

growth into ap- 
parent unicentric 
growth. This 
carries the ques- 
tion beyond the 
limits of clinical 
study; diagnoses 
from physical 
signs cannot be 
m a d e in such 
early stages of 
disease. 

The 


forego- 
i n g discussion 
makes no pre- 
tense of attempt- 
ing more than a 
brief resume of 
the subject to- 
gether with the 
presentation of 
several cases 
which illustrate 
certain aspects 
of the problems 
of the genesis 


- - -y. 

Fig. 17. — S. P. N. 27377. Microphotograph of benign polyp in Fig. 15. 

and the growth of cancer. • Although the matter appears to be largely of specu- 
lative interest, its consideration nevertheless brings out certain facts of some 
importance in the management of cancer of the colon. It must be recognized 
that there occur certain rare cases in which cancer of the colon starts in two or 
more primary foci. The terminal ileum is not uncommonly associated with the 
colon in this type of disease. Exploration of the ileum and entire colon 
should therefore be a routine step in the operative treatment; experienced 
surgeons have closed the abdomen without suspecting the presence of the 
second tumor. A growth of the splenic flexure is peculiarly elusive. 

By a process of implantation secondary cancers may be engrafted on The 
mucous surface of the colon or elsewhere in the gastro-intestinal tract, and 
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it appears that traumatized tissue is an especially fertile bed for this develop- 
ment; such an occurrence is not rare and may result in a condition offering 

- the same surgi- 
cal problems as 
multiple p r i- 
m a r y tumors. 
Adenocar- 
cinoma, the com- 
mon type of 
cancer of the 
colon, seems 
especially apt to 
develop sec- 
ondary implan- 
tation growths. 

» “w" *’* Clinical ex- 
< P e r 1 e 11 c e and 

■ mafl y reports in 

r * i 1 h e Iiterature 

^ke it plain 
- - that carcinoma is 

Fig. i 8 . — Section taken on the edge of the ulcerated tumor of the oesophagus, prone to develop 

(Reproduced from article by Hochc.) j n the muC0Sa of 

a polyp of the colon. There are numerous records of the association of poly- 
posis and cancer ; there may he found a cancer and a polyp side by side, as 
pictured above, 
or in a colon 
hearing numer- 
ous polyps there 
may he found 
t w o or more 
cancers appar- 
ently of approxi- 
mately the same 
age. In the lit- 
erature there are 
reports of cases, 
like our second 
case, in which 
two or more can- 
cers develop one 
after the other 
and separated by 

intervals of sev- ‘ . , J ^ , , fh „ cas tnc ulcer. 

. rr*i Fig. 19. — Section taken in the neighborhood of the base 

eral years. 1 he (Reproduced from article by Hoche.) 
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simple precaution we have now found that shadows may be obtained with 
the relatively soluble sodium salt which are just as satisfactory as those 
formerly obtained with the less soluble calcium salt. The presence of cal- 
cium, therefore, seems to be of no particular value. The additional advantage 
is also present that, instead of the necessity of using about 325 c.c. of fluid, 
as was the case with the calcium salt, in order to give the usual dose of 5 or 5.5 
grams of the salt, it is necessary to use only about 35 or 40 c.c. of water to 
effect the solution of the 5 or 5.5 grams of the sodium salt. The unpleasant 

symptoms following the 
injection have also been 
greatly diminished as a 
result of the use of the 
smaller amount of fluid 
injected. For these 
reasons, therefore, we are 
now using the sodium salt 
exclusively. 

It is hoped that the 
method of visualization of 
the gall-bladder described 
here may have a distinct 
clinical value in the diag- 
nosis of certain cases pre- 
senting abnormalities of 
the biliary tract which 
would otherwise be ob- 
scure, in a manner analo- 
gous to the revolutionary 
effect of the opaque meal 
in the diagnosis of gastro- 
intestinal conditions. 
Aside from this effect, however, the method may also prove to be of value as 
a test of the functional capacity of the liver, as judged, for example, by the 
time required for the appearance of the shadow. It will also permit the 
addition of new facts to the store of knowledge of the normal physiology of 
the gall-bladder, especially as regards the question of emptying time, etc. 

The theory of the action of the substance, and the theory upon which the 
work was based, is that, if a substance which is opaque to the- Rontgen-ray 
would 1 be excreted into the gall-bladder by means of the bile, a shadow should 
be produced which would permit an accurate visualization of the gall-bladder. 
It is necessary therefore (1) that the functional capacity of the liver be suffi- 
cient to permit it to secrete the substance in the bile, (2) that the cystic duct 
be open to permit the substance to enter the gall-bladder and (3) that the 
concentrating function of the gall-bladder be sufficiently good to permit con- 
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Fig 2. — The same after 24 hours. The shadow has become much 
more distinct and the gall-bladder is much smaller. The contour 
is regular. 
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sions, too, have been recognized by the distortions of the normal contour 
of the wall of the gall-bladder. 

In order to be sure of the results it is very essential that a series of plates 
shall be made, taken at intervals during a period of about thirty-six hours. 
The interpretation of the normal gall-bladder is based upon the following 
findings : Usually at about the fourth to the seventh hour after the injection 
a faint but definite outline of the gall-bladder appears which is seen to have 
the contour of the normally shaped organ but to be somewhat larger than 
normal gall-bladders usually seen at laparotomy. At the end of twenty-four 



Fig. 5. — A gall-bladder showing distortion by adhesions. 


hours the shadow is much 
more distinct but con- 
tracted down to only 
about one-half of its ear- 
lier size. From then on 
until about the forty- 
eighth hour the shadow 
diminishes in size and 
fades gradually. In cases 
of simple cholecystitis 
without stones or adhe- 
sions the appearance of 
the shadow may be de- 
layed and it may be much 
less dense than the nor- 
mal. At the .present time, 
however, the interpreta- 
tion of abnormal shadows 
is not yet on a secure foun- 
dation. A greater experi- 
ence will be required to 
work out the interpreta- 
tions satisfactorily. 


Tcclniic . — Injection of the sodium salt is very easily' done with a syringe; 
preferably in two doses one-half hour apart. We have not given it all in one 
dose and do not know if any deleterious results would follow. Much better 
results are obtained if the injection is made in the morning between 7.30 and 


9.30 a.m., before breakfast. 

Crystals of the sodium salt of tetrabromphenolphthalein may be obtained 
from the Mallinckrodt Chemical Works of Saint Louis. The crystals dissolve 
very readily, especially upon heating. After filtering, the solution may he 
sterilized in a boiling water bath for 15 or 20 minutes or in an autoclave. 
If Mallinckrodt’s crystalline sodium salt is used, ’the solution is prepared 
by adding about 40 c.c. distilled water to 5)4 grams of the sodium salt. It 
is ready for injection after filtration and sterilization. If the patient weighs 
less than 120 pounds, the dose should be reduced accordingly; great care 
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CLOSURE OF ARTIFICIAL ANUS OF EIGHT YEARS’ DURATION, 
WITH SOME REMARKS ON THE QUESTION OF 
INTESTINAL ANASTOMOSIS* 

By Ellsworth Eliot, Jr., M.D. 
of New York, N. Y. 

Instances of the closure of an artificial anus of more than one years’ 
duration are obviously rare. During that interval no material depreciation in 
the function of the intestine below the abnormal orifice has taken place. The 
closure of the opening leads immediately to the complete restoration of colonic 
action. On the other hand, in cases of long standing, in which the entire 
bowel contents are discharged through the artificial anus, it is quite reason- 
able to infer that, owing to the disuse extending over a period of years, the 
motor, vascular, secretory and nervous apparatus of the intestinal wall may 
have become so atrophied or otherwise changed that even a partial restoration 
of their several functions may not take place when the abnormal orifice 
is closed. 

In 1913, the writer was asked to see a patient who had developed an artificial anus 
following an operation for the relief of an infected appendix. As a fecal fistula, espe- 
cially where the appendix at the junction with the crccum happens to be gangrenous, 
is not a rare post-operative complication and as these fistulre usually close spontaneously 
in the course of ten days to several weeks, conservative measures were advised not- 
withstanding that the entire howel contents passed through the artificial opening. As the 
condition remained unchanged at the cud of a year, a second consultation was held to 
discuss the propriety of operation. The patient, about sixty years of age, had for many 
years been an incurable paranoiac and required the constant attention of two nurses 
whose testimony, together with that of the attending physician, conclusively showed 
that the occasional fecal discharge through the abnormal opening did not cause the 
slightest perceptible annoyance or discomfort and that the usual prophylaxis prevented 
any irritation of the adjacent skin. Furthermore, the relatively low position of the 
opening precluded any deterioration in the patient's general condition. While closure 
would unquestionably have been attempted in an otherwise normal subject, the fact that 
such a procedure, if successful, would, in the case of an incurable paranoiac, have neither 
added to her comfort nor have removed the need of constant nursing, seemed to justify 
a laissez-faire policy. This conclusion was still further strengthened by the surm.se 
that a marked decrease in reparative power, due to the long-continued mental derange- 
ment, would, if present, unfavorably affect the chance of successful closure if it did not 
actually predispose to a fatal post-operative peritonitis. 

After several years prolapse appeared. This at first was slight and easily contro e 
by an overlying pad, although it gradually increased in size. After a time, however, t e 
prolapse, always reducible, became more complete until finally, seven years after tie 
original operation, it formed a voluminous mass, balloon-shaped, bulging over the si e 
of the patient for a distance of at least 12 inches, consisting evidently of the entire 
ascending colon. When reduced every contrivance failed to prevent its spontaneous 
return. In this condition it became both a source of annoyance and irritation an its 
resection seemed justifiable provided that the c apacity of the distal gut to function c0 ^_ 

* Read before the American Surgical Association, April 17, I9 2 4- 
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fce established with reasonable certainty. Would the delicate nervous, secretory, vascular 
and muscular mechanisms of the wall of the large intestine, after so many years of 
inactivity respond to the stimulus of intestinal contents and. conduct them by their 
successful coordination through the entire length of the large intestine to and through 
the rectal outlet? 

Digital examination disclosed a tonic rectal sphincter. Encmata were expelled, the 
first with a considerable discharge of mucus and fieces, the first in seven years. A 
small quantity of an analine dye, administered under low pressure in a colon irrigation, 
appeared at the artificial anus. The operation, as suggested, was therefore performed, 
the terminal ileum, the entire ascending and several inches of the transverse colon being 
resected through an incision inclosing the former operative scar and the artificial anus, 
followed by a lateral anastomosis. The wound was closed in layers around a protrud- 
ing drain. The patient stood the operation well. The temperature, never above ioo, was 
normal on the fourth day. There was no distention at any time. Peristalsis was quickly 
reestablished, gas being passed per rectum at the end of the first 24 hours. The 
bowels moved naturally on the second day without enema or drip. For the first week 
the bowel movement were fluid and occurred on an average of once every four hours. 
The buttocks became considerably excoriated, necessitating constant watching. A small 
occasional dose of morphine lessened the frequency. The first formed movement 
occurred one week after operation and afterward the consistency varied. The patient 
look fluids and soft nourishment with relish. The superficial wound became infected 
with some sloughing of the aponeurosis. A persistent sinus remained. 

During the past four years the patient’s condition has been satisfactory, although 
the post-operative sloughing of the aponeurosis was followed by some bulging in the 
scar. The function of the bowels is normal. 

The type of anastomosis after intestinal excision, presents a most inter- 
esting question and a fruitful theme for discussion. In the small intestine, 
end-to-end anastomosis by suture, the abdomen being closed without drainage, 
gives excellent results. In the large intestine, a similar procedure may be 
followed in the sigmoid, of which the mesentery insures proper peritoneal 
adaptation and protection. Furthermore in this location, a flexible rubber tube 
inserted into the rectum by an assistant and directed by the operator’s hand 
through the site of anastomosis into the bowel above it, serves to conduct 
gas and the colon contents through the sutured segment, thereby averting 
the danger of possible local distention and leakage. In other parts of the 
large intestine where proper peritoneal covering cannot be secured, the writer 
prefers a side-to-side anastomosis after closure of the divided intestinal 
lumina. This seems to afford the greatest protection against subsequent leak- 
age with the formation of a fistula, of which the successful closure is fre- 
quently extremely difficult. The writer has had little or no experience with 
end-to-side anastomosis. Theoretically, after excision of the ileocecal junc- 
tion, this method of anastomosis is supposed to restore more satisfactorily 
than a side-to-side anastomosis the normal condition of this part of the 
intestine. In informal discussion, however, with those experienced in this 
method of anastomosis, the writer has gained the impression that both leakage 
and post-operative obstruction from undue angulation or adhesions are more 
common than after other methods of anastomosis. Perhaps the standardiza- 
tion of the most desirable method of anastomosis is impossible. The per- 
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sonal equation may prove, after all, the determining factor, the choice of 
method depending upon the individual skill and preference of each surgeon. 

The writer advocates drainage with a small flexible rubber tube, inclosing 
a wick of gauze in all cases of anastomosis involving the large intestine. 
Frequently the wound remains free from infection and the drain is perma- 
nently withdrawn at the end of 24 to 72 hours. Occasionally infection appears 
in the abdominal incision while the intestinal repair is prompt and satisfactory. 
In a few instances, a small fecal fistula forms, a possibility that fully justifies 
the use of precautionary drainage. It is scarcely necessary to add that all 
contact of the drain with the site of anastomosis should be carefully avoided. 

While it is both impossible and undesirable to urge any special method of 
treatment from the experience of a single case, the result, in the present 
instance at least, has proved sufficiently encouraging to justify an attempt to 
close an artificial anus even though it be of long standing and complicated by 
conditions indicative of impaired reparative power. 
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THE EFFECT OF PRESSURE ON ARTICULAR SURFACES IN 
PYOGENIC AND TUBERCULOUS ARTHRITIDES AND 
ITS BEARING ON TREATMENT* 

By Dallas B. Phemister, M.D. 

of Chicago, III. 

It was recognized that pressure played a role in the destruction of articular 
surfaces in arthritis long before the bacterial nature of infection was known. 
Since the time that pyogenic and tuberculous arthritides were differentiated 
bacteriologically, the differences in the effects of contact and pressure on the 
articular surfaces in the two conditions have not been fully elaborated. In 
fact, it is too generally considered that they are much the same in the two 
conditions, that the effects are destructive, and that in both the articular 
surfaces are destroyed first and most extensively at the points of contact 
and pressure of opposing articular surfaces. Examination of a series of 
specimens showing each disease in its various stages demonstrates that this 
is not the case. The changes as influenced by contact and pressure are more 
accurately described for pyogenic than for tuberculous arthritis. Koenig’s 1 
work on tuberculous arthritis is the most extensive and exact, but inac- 
curacies may be found in it pertaining to the persistence of cartilage longer 
at certain points than at others and to bony invasion and necrosis. Also, 
knowledge as to proteolytic activities in pyogenic and tuberculous infections 
has not been utilized 1 in explanation of the changes seen in articular cartilages 
in pyogenic and tuberculous joints. 

In studying the effects of contact and pressure, a distinction should be 
made between those produced on the articular cartilage and those produced 
on the underlying bone. In acute pyogenic arthritis it is found that when 
there is an effect from contact and pressure, it is to help to destroy articular 
cartilage in the regions of contact of opposing articular surfaces. On the 
other hand, in tuberculous arthritis the effect, except in the later stages, is 
protective, and articular cartilage is usually preserved longest at the points of 
contact and pressure, while the first evidences of destruction are found over 
the free .surfaces. The differences are present because the agents which attack 
and destroy articular cartilage are very different in the two processes. These 
observations have been made mainly on adults and on the knee-joint, where, 
because of large areas of both free and opposed articular surfaces, conditions 
are favorable for contrasting the effects of pressure and lack of pressure. 
They hold in varying degrees for other joints and for children. In both 
* Read before the American Surgical Association, April 18, 1924. -• ' 
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pyogenic and tuberculous infections the articular cartilage is involved second- 
arily, the primary infection being either in the synovia or in the bone. 

Pyogenic Arthritis. Effects of Pressure on Cartilage . — In pyogenic 
arthritis the articular cartilage may not become involved if the infection is 
mild, but if the infection is severe, cartilage will be killed, and it is generally 
killed first and most extensively at the points of contact and pressure of oppos- 
ing articular surfaces. This is undoubtedly related to the unfavorable con- 

- - - ditions for nutri- 

tion produced by 
pressure. The 
amount of necrosis 
on surfaces that 
are not pressed 
upon varies. In 
some cases it is 
slight, while in 
others the entire 
cartilage may be 
killed. Whatever 
happens on one 
side of the joint 



Fig. r. — Equal amounts of articular cartilage in staphylococcus pus (a) 
and in tuberculous pus (b) after incubation at 55 degrees C. for ten hours; 
cartilage digested in (a) and undigested in (b). 


usually happens on the other. If cartilage is killed in the apposed regions on 
one side, it is usually killed to the same extent on the other side. Dead cartilage 
in pyogenic arthritis is usually destroyed in a comparatively short time. It is 
broken down partly by the absorptive action of granulation tissue, partly by 
erosion of opposing articular surfaces, and partly by the digestive action of 
proteolytic ferments in the exudate of the joint. These ferments are derived 
very largely from the polymorphonuclear leucocytes, to a slight extent from 
broken down bacteria. Where cartilage is killed in its entire thickness, 
granulations from beneath its attached surface and rapidly detach it by 
absorption of both cartilage and bony cortex at their junction. Where only 
a superficial layer of cartilage has been killed in unopposed regions, it is 
removed mainly by digestion, but granulations may also grow from the 
margins over the unopposed surfaces and absorb the dead layer. 

A series of experiments has been performed to test the rapidity with which articular 
cartilage is digested by a pyogenic exudate in vitro. When pieces of articular cartilage 
are immersed in pus produced by any of the pyogenic microorganisms and the mixture 
incubated at a temperature of 55 degrees C., so that proteolytic action is augmented, the 
cartilage is digested in from three to twenty-four hours, depending on the concentration of 
the pus. Figure r shows two watch glasses, each of which at the beginning of the experi- 
ment contained two pieces of fresh articular cartilage and underlying bony cortex of the 
size shown in (b). Staphylococcus pus was added to (a) and pus from a tuberculous 
cold abscess to (b). After incubation for ten hours, the articular cartilage in (a) was 
completely digested and particles of bone sand were the only solid materials remaining. 
The pus was more liquid than at the beginning of the experiment, because of the breaking 
down of its proteids and of the leucocytes themselves. At a temperature of 55 degrees 
C., bacterial action is suspended, so that the digestion was produced by existing ferments 
in the pus. That the ferments are derived very largely or wholly from the polyrporpho- 
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nuclear leucocytes in the exudate is shown by the fact that relatively little or sometimes 
no cartilage is digested, when it is incubated in a suspension of pyogenic bacteria. Experi- 
ments have demonstrated that a variable amount of proteolytic ferment is formed by 
different organisms, as shown by their ability to break down tissues and to liquefy such 
media as gelatine and blood serum. According to Bittrolff, 2 it is small in amount with most 
pathogenic forms. Heavy suspensions in normal salt solution of some strains of 
staphylococcus aureus were found not to digest articular cartilage, while others digested 
it to a slight degree. In the experiment shown in Fig. 2, equal sized pieces of articular 
cartilage were placed in the tubes. Tube (1) contained normal salt solution, tube (2) a 
suspension of staphylococci in a concentration of 15 millions per cubic millimeter, and 


tube (3) a suspension 
of 40 millions per cubic 
millimeter. They were 
incubated at 55 degrees 
C. for six days and 
there was no reduction 
in size of the pieces of 
cartilage. Microscopic 
examination of sections 
showed cartilage well 
preserved in the piece 
incubated in salt solu- 
tion and only very slight 
breaking down of cells 
and 'vacuolation of in- 
tercellular substance in 
the pieces incubated in 
the staphylococcus sus- 
pensions. The experi- 
ments of Bittrolff, 2 
Cacace 3 and others have 
shown that proteins may 
be split by the action of 
bacterial ferments into 
albumoses. peptones and 
amino-acids. 



Frc. 2. — Equal sized pieces of articular cartilage incubated at 55 de- 
Effect<; of Pro c grees C. for six days in normal salt solution (i) and staphylococcus suspen- 
" ' J x sions (2) and (3). No change in (i) and only slight microscopic changes in 

SWe Oil tile Bone (2) and (3), showing little digestion by the bacteria. 

In pyogenic arthritis the changes in the bone bordering on articular surfaces 
vary according to the point of primary infection. In primary arthritis with 
secondary involvement of cartilage, the articular cortex of bone is nearly 
always destroyed in those regions where the entire thickness of articular 
cartilage is broken down. Consequently it is destroyed oftenest and most 
extensively at the points of pressure. An inflammatory reaction is seen in 
the adjacent layer of spongy bone of these regions, but deep invasion produc- 
ing osteomyelitis and sequestration, even at the points of pressure, is rare. 
In infected penetrating wounds of joints with associated joint fracture and 
osteomyelitis, death of detached bony fragments is common. When the 
primary infection is an osteomyelitis which spreads into the epiphysis and 
the joint, necrosis and sequestration of bone bordering on the articular surface 
is not uncommon, and even here, as in the head of the femur, it may be 
greatest in the weight-bearing region. When bone and overlying articular 
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cartilage are both killed, the cartilage rapidly disappears by the digestive 
action of ferments, hut the dead hone with its layer of articular cortex may 
persist and he separated as a sequestrum. 


Figure 3 shows a photograph of the articular surfaces of the bones of the knee and 
ankle, which were involved in arthritis by direct extension from staphylococcus osteo- 
myelitis of the entire shaft of the tibia in a twelve year-old boy. The infection in the 
knee was purulent and was drained on the fifty-fourth day, when the patient was admitted 
to the Presbyterian Hospital. That in the ankle was less severe and had subsided with- 
out drainage when the limb was amputated above the knee on the seventy-fifth day of the 

illness. Articular 
1 cartilage and cortex 
of bone were almost 
completely destroyed 
at the points of con- 
tact and pressure of 
os calcis (a) with 
the tibia (b), but 
were preserved about 
the sides of the joint 
on os calcis, tibia and 
fibula, where there 
was little or no pres- 
sure. At the knee, 
where the arthritis 
was severe, the des- 
truction of articular 
surfaces was more 
marked. The infec- 
tion had involved a 
part of the upper 
epiphysis of the tibia 
and had killed 
articular cartilage 
and underlying cor- 
tex of both tibial 

tuberosities (c). The cartilage had been destroyed by digestion, but portions of articular 
cortex were present as disc-like sequestra. The one on the internal tuberosity is shown 
in situ at (y) in Fig. 3. The femur (d) showed complete disappearance of articular 
cartilage and of underlying cortex on the condyles at the points of contact and pressure 
with the tibia and partial destruction of cartilage and cortex at the point of contact with 
the patella, which latter structure had also lost its cartilage, excepting remnants about the 
periphery. The cartilage was largely preserved on the remaining free surfaces anteriorly 
between the points of contact with patella and tuberosities, and posteriorly on the condyles, 
but its surface was mostly uneven from superficial destruction. 


Fig. 3. — Joint surfaces in pyogenic infections of knee and ankle. Cartilage 
destroyed at pressure points and largely preserved where not compressed on 
astragalus (a), lower end of tibia (b) and femur (d). Cartilage all destroyed on 
upper end of tibia (c). Cortical sequestrum (y). 



This case illustrates well the disappearance of cartilage and cortex wheie 
pressed upon by opposing articular surface, the survival of cartilage in the 
regions of the joint that are free from pressure, and the preservation of bony 
cortex and disappearance of cartilaginous covering on an articular sequestrum. 
A comparatively mild acute arthritis may involve articular cartilage at the 
points of greatest pressure, which will lead to bony ankylosis, unless measures 
are introduced to combat it. 
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damaged areas on the condyles had been repaired by a layer of fibrocartilage, the margins 
of which were raised and in places overhanging. A sagittal section through the lateral 
condyle showed that articular cartilage and cortex had been destroyed at the point of 
greatest pressure and that reparative tissue had grown over from the underlying bone, 
filling the defect and overlying the margins of surrounding cartilage. (Fig. 6 ) The 
superficial portion of this tissue was fibrocartilage, while the deeper portions had ossified. 

— — The shadow cast in the 


i 



rontgenogram by the 
new bone overlying the 
remaining articular car- 
tilage gives the appear- 
ance of a bony disc 
interposed in the carti- 
lage space of the joint 
between condyle and 
tuberosity (Fig. 7). If 
cartilage and cortex 
break down on both 
sides of the joint, it is 
extremely difficult to 
avoid the occurrence of 
bony ankylosis 
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ficiently severe to 

Fig 5. — Healed undraincd pyogenic arthritis of hm-c Roughened healed 1 mi ..I-- r urU- 

areas where cartilage is destroyed at points of pressure onj condyles 01 KlU aruCUIdr tdiu 
femur (a); cartilage on tibia (b) little changed j aCTe ^ imsse j n 

the early stages of the disease, as is so often the case in pyogenic arthritis. 
Tuberculous synovitis usually runs for months and is well established before 
there is any sign of destruction of articular surfaces. The articular cartilage 
is then first killed and absorbed by the direct attack of tuberculous granu- 
lations, which grow onto it from the surrounding synovia. They attack it first 
along its free surfaces and about its margins, where they can readily get at it. 
The cartilage is protected from surface attack of tuberculous granulations in 
the regions of contact and pressure of opposing surfaces in the joint, and the 
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mining granulations on the mesial condyle and tuberosity. It has been destroyed every- 
where else in the joint except in these regions of contact, and they show marginal 
absorption. Figure io is a side view of the same specimens, with a sagittal section through 
the lateral condyle. It shows the preservation of cartilage and of articular cortex of bone 
at the points of contact of patella and of tibia with femur and the loss of cartilage and 
of articular cortex in the unopposed regions. The preservation of cartilage space and of 



Fig. 7 — Rontgenogram of knee shown in Fig 5. The ossified repara- 
tive tissue overgrowing the articular cartilage about margins of the regions 
of destruction cast disc-like shadows in cartilage spaces between condyles 
and tuberosities. 


articular cortex in the 
opposed regions is de- 
monstrable in the ront- 
genogram taken before 
operation and shown in 
Fig. 11. 

The first ront- 
genographic 
evidences of d e - 
struction of articu- 
lar cortex in 
tuberculosis of the 
knee are usually 
seen along the free 
surfaces and about 
the margins of the 
articular surfaces. 
Preservation of 
hotli the normal 
width of cartilage 
space and shadow 
of coitex in the re- 
o-ions of contact and 

o 

pressure is in favor 
of tuberculous 
arthritis, while loss 
in those regions 
with preservation 
elsewhere in the 
joint is in favor of 
pyogenic arthritis. 

In those joints 


whose articular surfaces have like contour and in which ^cartilage fits 
snugly against cartilage throughout, leaving little or no unopposed sur- 
face, the loosening and destruction of articular cartilage is carried on 
mainly by the action of undermining granulations. This is true of the hip 
and ankle-joints, where, on opening the joint at the right stage, the cartilages 
may be found completely detached and considerably thinned from beneath, 
while there is little or no evidence of destruction along their free surfaces. 
After the disease is well advanced and destruction is extensive in the unop 
posed regions of the joint, the remaining cartilage in the opposed legions 
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at a temperature of 55 degrees C. in the fluid obtained. The tuberculous fluid 
coagulated in a short time, due to its richness in albuminous substances, and 
both articular cartilage and coagulum persisted after several days of incu- 
bation without any signs of digestion. This shows the absence of proteolytic 
ferment in the exudate. The tubercle bacillus is found to contain no proteo- 
lytic ferments and its toxins destroy the autolytic enzymes of the dead tissues. 
Consequently there is no autolysis of the dead cartilage. The leucocyte pres- 
ent in the tuberculous granulations and exudate is mainly the large mononu- 
clear cell. It contains some 
proteolytic ferment, which 
is active in acid media, but 
not in tuberculous exu- 
dates, which are always 
alkaline in reaction (Opie 
and Barker 7 ). 

Figure 1 (b) shows carti- 
lage unchanged and tuberculous 
fluid coagulated after ten hours 
of incubation. Figure 12 shows 
test tubes, 1, 2, 3 and 4, in 
which were placed equal sized 
pieces of cartilage. , To them 
wcie added, respectively, salt 
solution, tuberculous pus, 
staphylococci suspended in salt 
solution and staphylococcus pus 
They were incubated for 4° 
hours at 55 degrees C. The 
cartilage remained unchanged 
in the salt solution and in tuber- 
culous exudate, and the latter 
coagulated; cartilage in the 
bacterial suspension was 
slightly reduced in size, while 
that in the staphylococcus pus 
was completely digested. The 
pus in tube 4 was much more liquid than it was at the beginning of the experiment. 

The Effect of Pressure on the Bone in Tuberculous Arthritis . — Secondary 
invasion of the bone in tuberculous arthritis does not usually occur as long as 
the articular cartilage remains little disturbed. The non-tuberculous granu- 
lations which undermine the cartilage as the disease advances are superficial 
and rarely invade the bone to any appreciable extent. The tuberculous 
granulations which undermine the margins of the cartilage and attack the 
bone in regions where cartilage has been completely destroyed may invade 
the bone to some extent, absorbing it, with resultant pits and grooves in the 
bony surface. Secondary invasion of bone resulting in necrosis and sequestra 
is of rare occurrence in the regions of the joint that are not subjected to 
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Fig. 9. — Tuberculous knee of two and onc-half years’ dura- 
tion. Cartilage largely preserved at points of contact of patella 
and tibia with femur and destroyed elsewhere in joint. Contact- 
ing cartilage undermined on mesial condyle (a) and mesial 
tuberosity (b). 
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the presence of a shadow of articular cortex and sometimes of a zone of 
demarcation. If articular cartilage and cortex have been destroyed before 
bony invasion, there may be seen in the rontgenogram no sharp outline of 
the articular surface of the sequestrum. If bony sclerosis and polishing of 
the surface develop before bony invasion and death, the shadow of cortex 
and of underlying bone in the sequestrum may be very heavy. In fact, 
sclerosis may very rarely result in density which is greater than that of normal 
bone of the region. Occasionally there may be calcification of the necrotic 

tissue of the 
cancellous 
spaces of the 
dead bone, 
w h i c h may 
cause the se- 
questrum to 
cast a heavier 
shadow than 
normal bone of 
the region. 

Figure 13 is 
of a rontgeno- 
gram taken three 
years after the on- 
set of tuberculous 
coxitis in a man, 
which had pro- 
duced marked 
symptoms and had 
been treated by 
immobilization 
during the pre- 
vious six months. 
At the top of the 
joint, which is its 
point of greatest 
pressure, there is 
an area in the 
head and one op- 
posed to it in tire ilium, which cast heavier shadows than the surrounding living bone and 
are separated from it by zones of demarcation. A definite, sharp shadow is cast by artic- 
ular cortex on each dense area, while the shadows of articular cortex in the rest of the 
joint are absent. At operation by Doctor Ryerson extensive tuberculous coxitis was found. 
In the regions casting denser shadows there were two kissing sequestra. On each the 
articular cortex was preserved, and there was a thin layer of cartilage about the periphery 
of the much more extensive articular surface of the sequestrum from the head (lug. T 4 l - 
The findings indicate that articular cartilage was present on both areas when they were 
invaded and killed, and that the dead cartilage in the regions of contact of the two surfaces 
was destroyed by erosion, while that on the unopposed margins of the larger surface of t ie 
head was only partly destroyed. On microscopic examination evidence of slight atropi} 
of disuse was found in both sequestra, which indicates that an interval of time separate 
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Pig 11. — Side vi°w ot rontgenogram of joint in Fig 9, showing cartilage 
space and articular cortc\ preserved in regions of contact of external condyle and 
tuberosity and of patella and femur, and articular cortex absent elsewhere. 
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That both sequestra arose secondarily is shown by a number of facts. 
Since the pathological evidence indicates that the two lesions arose simulta- 
neously, it is evident that they are either both primary or both secondary 
osseous involvements. It is inconceivable that bacteria from the blood stream 
would so often lodge at the same time in the bone underlying directly opposed 
surfaces of the joint, and always in the regions of greatest pressure. Micro- 
scopic examination of the sequestra showed evidences of atrophy of the bone 
before its death. In some cases the atrophy was slight, while in others it 
was very marked and equal to that in the surrounding living bone. The 
necrotic bony areas may be found attached to the surrounding living bone, 
with few signs of absorption and sequestration about their margins. This 
is evidence of recent invasion, and when the dead bone is also atrophic, the 
secondary nature of the lesions is definitely established. 

The shape of an area of necrosis is variable. It may be that of an oval 
or often that of a low cone with its base bordering on the joint. Since Koenig’s 
publications it has been the custom to regard all cone-shaped areas of necrotic 
bone with their bases on the articular surface as the result of embolism, clumps 
of tubercle bacilli, either alone or in tuberculous debris, lodging in end arteries 
of the epiphysis and infecting the area supplied by the obstructed artery. 
The recent work of Nussbaum , 11 showing that the arteries of the epiphysis, 
unlike those of the metaphysis, are not end arteries, has cast doubt on the 
correctness of this theory. It is readily apparent that areas of necrosis from 
secondary invasion of the bone have been confused with those from primary 
hematogenous invasion. Some authors, as Nichols , 12 have claimed that prac- 
tically all tuberculosis of the joints arises by extension from a primary focus 
in the adjacent bone, and they cite the presence of sequestra and necrotic bony 
areas as the most important evidence in favor of the contention. The mere 
presence, along the articular surface, of a sequestrum or of a cavity remaining 
after necrotic bone has been absorbed, is not proof that the primary infection 
was in the bone. Careful examination from the standpoints of location, 
density, bilateral involvement and amount of sequestration will show that 
many of these bony lesions are the result of secondary invasion. 


The following is another case in point: Male, age sixty-eight, had mild tuberculous 
arthritis of the knee for fourteen years, during which time he received no treatment and 
worked on the limb continuously. The symptoms then became markedly aggravated, and 
Fig. 15 shows the appearance of the joint in the rontgenogram eight months later. The 
joint was then resected, and two opposed areas of bony necrosis were found in the region 
of contact of mesial condyle and tuberosity, as shown in Fig. 16. That the bony invasions 
were approximately simultaneous and of recent date is evident from the fact that the 
density of the bone in the two necrotic areas and in the surrounding living bone is the 
same and is considerably less than normal. Gross and microscopic examinations of the 
regions involved showed only partial sequestration of the dead bone and an equal degree 
of atrophy in the dead and living bone. The rontgenographic features of tuberculous 
and pyogenic arthritis have been described elsewhere in greater detail. (American 
Journal of Rontgenology and Radium Therapy, July, 1924.) 
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EFFECT OF PRESSURE ON ARTICULAR SURFACES 

In case of cold abscess and fistula formation in tuberculous joints, there 
may be invasion and infection by pyogenic organisms, greatly complicating 
the pathological picture. After pyogenic arthritis has been engrafted on 
tuberculous arthritis, the destructive effects of the former may be seen in the 
regions of contact and pressure and all articular cartilage killed en masse by 
the tuberculous process may be rapidly destroyed. However, tuberculous 
joints with fistulae of even long standing very frequently show no evidence 
of secondary 
pyogenic infec- 
tion. 

Bearing of 
Pressure o n 
Treatment . — It 
is readily seen 
from the patho- 
logical changes 
in articular sur- 
faces that 
contact and 
pressure have a 
bearing on 
treatment, and 
that it is differ- 
ent in pyogenic 
from what it is 
in tuberculous 
arthritis. 

In p y o - 
genic arthritis 
the aim of 
treatment 
should be to 
limit and to 
overcome the 

infection and to preserve motion. The agencies which assist in the realiza- 
tion of one of these aims may be helpful, indifferent or harmful in the 
realization of the other. Pressure exerts an unfavorable influence on the 
spread of the infection, inasmuch as it disposes to invasion and destruction of 
articular surfaces at points of contact; and destruction of articular surfaces 
disposes to the development of ankylosis. Pressure is increased by weight- 
bearing and by marked effusion in the joint, distending the capsule and forcing 
articular surfaces together. Pressure may be relieved to some extent by drain- 
age and by extension. Drainage acts beneficially by permitting the escape of 
noxious and of necrotic substances, to a slight extent by the relief of pressure. 
Incision, should be adequate for the degree of the infection, and should be 
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Fig. 13- — Tuberculosis of hip, showing two kissing sequestra at point of greatest 

pressure in joint. 
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resorted to oftener than is commonly practised in the milder cases. The danger 
of aggravating a severe turbid serous or seropurulent arthritis by arthrotomy 
plus careful post-operative dressings, except in the presence of severer neigh- 
boring infection, as osteomyelitis, has been exaggerated. Limitation of motion 
following loss of articular surfaces at the points of pressure only may be les- 
sened or obviated in this way. The insertion of a drain is unnecessary where 
the overlying soft parts are thin, but where thick, as at the hip or shoulder, a 
tube should be inserted and its end sutured to the synovia. Excepting in very 

H n '( yf L ' '[ 7 jT'~ ‘ T'l surfaces in one region. 

JliULlLLLLiLiLftLLLLlLSCitl'iSL'LL-L^tJt® Willems 1 " has advocated 

Fig 14 — Photograph of hissing sequestra shown In Fig. 13, m0tio " a,ld whe " P 0551 ’'' 6 
(a) from ilium and (b) from head. weight-bearing at every 

stage of arthritis, because they assist in drainage. It should be remem- 
bered that, in general, motion is harmful to infected tissues and that 
friction and pressure of opposing articular surfaces favor cartilage destruc- 
tion. Does the advantage of drainage deiived from pressure by weight- 
bearing outweigh the advantage of protection of articular cartilage derived 
from extension, and is the increased drainage produced by motion more 
beneficial than rest? It is a curious fact that almost no mention is made 
by Willems of the pathological changes that may occur in the articular sur 
faces and of the influences they may have on the therapeutic result, particular y 
as concerns mobility of the joint. It is impossible to conclude from Willems 
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Fig 14 — Photograph of hissing sequestra shown in Fig. 13, 
(a) from ilium and (b) from head. 
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writings, whether he holds that if one follows his methods there will be no 
pathology in the articular surfaces or that, regardless of the extent -of 
changes from the infection, his methods will give a better functional result 


than any other. 

It would appear that rational management of pyogenic arthritis consists in 
early and free drainage and, whenever possible, extension of the joint. Mobili- 


zation with the weight 
lifted should be inau- 
gurated as soon as one 
feels that it will be 
tolerated. Whether or 
not it should be carried 
put from the beginning 
of treatment is a ques- 
tion that is still open 
for debate. Mobiliza- 
tion, in arthritis is often 
very . difficult to carry 
out, because of the 
severity of the general 
condition, as sepsis, or 
of the regional condi- 
tion, as osteomyelitis, 
of which it is a compli- 
cation.. In general, mo- 
bilization should be 
started only after the 
peak of the acute in- 
fection has been passed, 
and extension should be 
continued along with it 
until general symptoms 
have partially subsided 
and the discharge has 
become slight and has 



lost its purulent nature. 
By that time the dan- 
ger of augmenting by 


Pig. is. — Tuberculosis of knee of fourteen years' standing in sixty- 
eight year old man. Secondary kissing sequestra, seen in Fig. 16, in 
mesial condyle and tuberosity, not recognizable in rontgenogram 
because both the dead and the surrounding living bone were equally 
atrophic. 


pressure the infection of articular surfaces has passed and motion for 
the purpose of restoring function may be pushed to the limits of tolera- 
tion. Rontgenograms of joints in continuous extension show that it is 
difficult to procure any appreciable amount of separation of articular 
surfaces unless considerable weight is applied. With light weight extension 
pressure between' apposed joint surfaces may still be sufficient to cause greater 
making down there' than elsewhere. Thus in a case of suppurative arthritis 
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of the hip-joint drained two weeks from the onset (during which time there 
must have been considerable necrosis of joint surfaces) there was later 
rontgenologic evidence of progressive destruction of the upper part of the 
head and of opposed acetabulum despite the fact that an eight pound weight 
extension was kept up during the ensuing six weeks. 

In the treatment of tuberculous arthritis there is more variation of opinion, 
both as to aims that should be sought and as to the methods of achieving them, 
than is the case in the treatment of pyogenic arthritis. By operative treatment 
one generally aims to obtain healing with bony ankylosis, which, once estab- 
lished, is the surest safeguard against recurrence. By non-operative measures 

the majority of 
surgeons try to 
obtain healing 
with the great- 
est possible 
limitation o f 
motion, prefer- 
a b 1 y with 



Fig. 16 — Resected specimens from ;oint in Fig. is. Coronal section through 
tibia and sagittal section through mesial condyle, show ing kissing sequestra (a) 
where it and mesial tuberosity were in contact. The necrotic areas of bone 
atrophic and partially sequestrated, showing recent development. 


ankylosis, 
while a few 
strive for heal- 


ing in some cases with preservation of motion. Pressure plays a role in the 
non-operative treatment, in that it modifies the time and manner of cartilage 
destruction, and after cartilage is destroyed it disposes to erosion or extensive 
invasion and necrosis of bone to which it is applied. By leading to extensive 
necrosis of bone followed by sequestration, it may create the necessity for 
operative interference in the course of conservative treatment. 

Immobilization without extension of the joint in the earlier stages of 
tuberculous arthritis should theoretically be the best method for preservation 
of cartilage at the points of contact and pressure. Extension would tend to 
pull the surfaces apart and in that particular would enable the granulation 
tissue to get at and destroy more of the articular cartilage. As previously stated 
separation by extension is difficult of accomplishment. At the same 
time extension brings into play the favorable factor of fixation, which tends 
to lessen the extent of the tuberculous changes. This makes it difficult 
to estimate the separate effects of extension and of fixation on the articular 
cartilage. If preservation of articular cartilage is what is desired, there are 
in the pathological findings certain grounds for believing that it is more likely 
to be realized from fixation alone than from fixation plus extension. Surely, 
those who argue that if extension is not applied', articular cartilage will soon 
be destroyed in the regions of contact and pressure are in error. There seem 
to be perhaps equally good grounds for arguing that if extension is applied, 
articular cartilage will be destroyed earlier than usual in those regions, because 
then the granulations would have a better chance to get at its surfaces. It is 
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arthritis to lessen the amount of invasion and destruction of articular surfaces 
at the points of contact and pressure. 

7. On the other hand, it would appear that extension for preventing the 
destruction of articular cartilage in tuberculous arthritis is not indicated. But 
when articular cartilage has already been destroyed, extension should lessen 
the tendency to erosion or invasion with sequestration of bone at the points 
of greatest pressure in the joint. 
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Summers’ of Omaha and Junn and Rankin 2 of the Mayo Clinic have recently 
published valuable papers on this topic. According to W. J. Mayo, 3 Sir William Taylor 
“ has had noteworthy success in handling acute obstruction of the bowels using enterostomy 
for the purpose of emptying the toxic contents of the bowel and of nourishing the patient.” 
Orr and Haden in a paper read at the 66th annual meeting of the Missouri State Medical 
Association on the “ Treatment of Intestinal Obstruction ” say “ It is probable that we 
sometimes do a complete operation when an enterostomy would be the wiser procedure. 
In the very toxic cases the least operation possible to relieve the obstructed bowel, the 
better. If a bowel will not empty through a good enterostomy opening it will not empty 
through the natural bowel channel which has been relieved of the obstruction. If an 
operation for the complete relief of the obstruction, whether it be freeing of a constricted 
gut, a resection or an anastomosis, is not considered advisable, an enterostomy should 
be done.f 

In previous communications I have cited cases illustrating the difficulty 
of distinguishing between malignant and benign disease of the hollow viscera 
even with the abdomen open. In the one case reported 4 the pylon's was the 
part involved, and in the other paper 5 four cases are reported wherein non- 
malignant disease of the colon was mistaken for malignant disease. In three 
of these cases recover)' followed colostomy and in the fourth the growth 
was excised and an artificial anus made. In this case after the growth was 
found to be benign the artificial anus was closed. In the pyloric case a gastro- 
jejunostomy was done as a palliative measure — which “palliative measure” 
proved curative and the patient reported himself well after four years and 
eight months. All of these cases were reported by members of this body, two 
by the writer and three by men of exceptionally high standing. James C. 
Masson of the Mayo Clinic regards the advice of Telling, Erdman and others 
to operate in all cases of diverticulitis as “most radical.” 0 Of the 289 cases 
diagnosed in this clinic only 116 were operated upon. 

I have no hesitancy in predicting that in the near future resection for 
diverticulitis will he rarely done. Evidence is accumulating to prove that 
many cases of chronic diverticulitis of the sigmoid and rectum even with 
tumor formation and symptoms of obstruction can be cured by colostomy. 
That colostomy should usually precede resection in those cases demanding 
this latter operation is I assume an established surgical rule. How far the 
fear of malignancy should lead us in favor of resection as the treatment 
of choice in certain of these cases is as yet an open question. 

Masson says that malignancy and diverticulitis are frequently associated 
and that the malignancy is no doubt the result of the infection. That colos- 
tomy is frequently postponed and in some cases permanently rejected, because 
of the disagreeable features it entails, to the great detriment of the patient is 
not an uncommon experience. 

The disagreeableness of an artificial anus has been much exaggerated. 
Is there a surgeon within hearing who does not know of patients who wer e 

t After this paper was finished I read Horsley’s paper (Journal American Medi 
cal Association, April 12, 1924, p. 1159) > n which he advises enterostomy a ter 
resection of the colon. He says : “ Patients in whom the colon has been resected ma 'e a 
much smoother convalescence when this enterostomy is done.” 
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INTRA-ABDOMINAL RUPTURE OF INTESTINE FOLLOWING 
STRANGULATED FEMORAL HERNIA* 

By Frank LeMoyne IIupp, M.D. 
of Wheeling, W. Va. 

Better understanding of the abuse of taxis and the crime of delay in 
strangulated hernia, together with the early recognition and prompt surgical 
intervention, have diminished the frequency of bowel gangrene and its 
direful sequelae. 

Many valuable contributions are found in the earlier literature telling the 
story of delay and describing intestinal “ wet death ” within the hernial sac, 
but in general there is little information to be found bearing upon that more 
serious complication mentioned in the title of this paper. A. J. McCosh, 1 in 
1889 collected and tabulated one hundred and fifty cases for which immediate 
resection was done. C. L. Gibson’s 2 statistical study based on “ A Thousand 
Operations for Acute Intestinal Obstruction and Gangrenous Hernia,” sup- 
plied a need at that time which had hitherto not been met. Neither of these 
interesting communications makes mention of an intra-abdominal rupture of 
the constricted gut. 

A reference of historical interest from the writings of the English ana- 
tomist, John Hunter, 3 bearing on this subject, which reflects his own wide 
experience, is worth quoting here. He writes : 

“ It is very curious to observe in hernias, that while the gut is in the sac and alive, 
no inflammation takes place within the sac or integuments; but the moment the gut 
becomes mortified or dead, the stimulus of an extraneous body takes place immediately; 
an outlet is then endeavoring to be made by the inflammation and suppuration of the 
sac, forming an abscess in it; which matter with the contents of the gut, is brought to 
the skin. While this is going on, the sound gut within the abdomen where it passes into 
the rings, adheres to those rings all round; so that when the abscess is formed, burst, 
or opened, and the mortified parts sloughed off, these ends of the gut open into the 
abscess, and not into the cavity of the belly.” 

In an effort to ascertain the frequency of a complete severence of the gut 
at the point of constriction within the abdomen, an abstract of the author s 
findings was sent to Sir Berkeley Moynihan, who courteously replied : 

“ I have had a number of cases of strangulated hernia in which the intestine has given 
way at the line of constriction. It has happened more often with femoral than wit 
inguinal hernia. In their treatment, as a rule, the intestine is pulled down into t e 
hernial sac, a resection made and an end-to-end anastomosis by suture completed. e 
have notes of three cases in which a fecal fistula was formed by merely laying open 
the adherent intestine in patients extremely ill. In two of these closure occurre a ter 
the spur between the two limbs had been destroyed by pressure. We have no note o 
any case in which fecal extravasation occurred into the peritoneum, as in your case. 

W. B. Coley, whose wide experience at the Hospital for Ruptured and 
Crippled is well known, in a personal co mmunication writes : From m) o wn 

* Read before the American Surgical Association, April 17, 1924- 
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rupture of intestine following strangulated hernia 


experience as well as my knowledge of the literature of hernia, I know of no 
case quite sinjilar.” 

It is reasonable to assume that accidents of this character have been 
observed before ; however, the literature available contains the record of but 
one case clearly belonging to this category. This was reported by T. H. 
Manley 4 before the Pan-American Medical Congress, November, 1896. 


Case I.— (Manley’s case.) Male, Chinaman, aged twenty-eight years. No previous 
history of importance except a reducible inguinal hernia of the right side, of eight years’ 
duration. No truss had been worn for three months. One morning the hernia descended 
and was more painful than usual ; repeated efforts failed to reduce the mass. ,Medical 
aid was not sought for four days. The patient was in a state of grave shock and 
exhaustion when he presented himself for treatment. 

Operation . — The sac was widely opened and found to contain a large quantity of 
dark offensive fluid, exposing a strangulated and gangrenous coil of the terminal ilium, 
completely severed at the distal constriction, about five inches from the ileoca?cal junc- 
tion. The wound was enlarged so as to freely expose the right lower abdominal quadrant. 
Foul-smelling fluid and contents of the bowel had been extravasated, and an acute 
peritonitis was in evidence. An immediate resection of twenty-six inches of the intestine 
was made and a lateral anastomosis performed, the Connell technic being employed. 
The upper part of the abdominal wound was closed, while the lower part, with the 
scrotal incision, was left wide open and packed loosely with gauze ; no radical cure of the 
hernia had been attempted. The recovery of this remarkable case was uneventful. 

Case II. — C. W. G. Male, age fifty-seven years. Referred to the writer's service in 
the Ohio Valley General Hospital by Dr. Myron K. Reppard, November 12, 1919. For 
several years the patient had been subject to mild attacks of indigestion, and was 
conscious of an irreducible lump in his right groin. This lump was manifestly an 
incarcerated femoral hernia and was so diagnosed by his family physician. There was 
no other previous morbid personal history. Three days before admission he developed 
acute tenderness and pain in the right groin, with nausea, and persistent vomiting, and he 
then noticed an appreciable increase in the size of the protrusion. Efforts to move the 
bowels were fruitless and taxis was of no avail. The pain wh : ch was at first local 
became general and was described by the patient as “ doubling up,” and rendering 
him “ unconscious.” 


Physical Examination. — The patient was a poorly nourished white man, appearing ten 
years older than his fifty-seven years. The countenance was drawn and anxious, skin 
moist, pulse frequent and small, respirations shallowrand cOst&l. He lay with his knees 
drawn up, apparently free from pam^-pxcept p\\> palpation pi the abdomen. There was 
entire absence of splenic and hepatic dulness. Over -.the right saphenous opening there 
could be felt a protrusion, immovable and semifluctuant, and about the shape and size of an 
egg. There was absolute stomach intolerance, the ejecta was brownish and foul. The 
clinical picture was obviously one of strangulated femoral hernia, associated with perito- 
nitis. While this of itself was grave enough from the beginning, it was further compli- 
cated by shock, which had suddenly developed in the course of an extremely rough trip of 
seventy miles while in transit from his home to the hospital. The imperative necessity 
for immediate surgical interference was obvious. 

Operation. — A preliminary gastric lavage was done. Under nitrous-oxide and oxygen 
and local blocking an incision over the protrusion was made. This revealed a loop of 
ustreless, black and lifeless gut. about 10 cm. in length. A foul-smelling, dark-colored 
nid, containing fecal matter, escaped from the sac. At the point of constriction one end 
0 the devitalized loop was wide open, and the segment from which it was separated 

" as now here to be seen. The constriction, was divided and a liberal incision made 

.IT, 1 
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rough the rectus muscle, freely exposing the right iliac fossa. The open and retracted 
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proximal end of the terminal ileum was then identified. It exhibited a sharply defined 
area of pressure necrosis and an extension of the gangrene about 3 cm. beyond 
the point of rupture. The adjacent mesentery was thickened, with evidence of clotting 
in the vessels. The abdominal cavity contained fecal matter, free fluid and gas, and 
the presenting intestinal coils were studded with a fibro-purulent exudate, confined for the 
most part to the right lower abdominal quadrant. The distal end of the gut with the 
gangrenous loop was withdrawn through the femoral ring. Fourteen centimetres of the 
ileum were resected at a point 45 cm. from the ileocmcal junction. A precautionary 
mattress stitch was inserted, followed by an end-to-end reunion of the intestinal contin- 
uity, by the use of a Murphy button. The cut edges of the mesentery were approximated 
by interrupted stitches of fine chromic gut. After a careful peritoneal toilet, and well- 
directed drainage, the abdominal incision was partly closed. The original incision over 
the hernial protrusion was loosely packed with washed iodoform gauze. Inspection of 
the resected segment of gut showed two small ulcerations about t]/ 2 cm. in diameter; 
one within the lumen and a second distal to the constriction. The ulcers were 
not perforated. 

Progress of the Case . — The patient responded to measures directed against the shock. 
The presence of hiccough was an embarrassing feature for twenty-four hours, but it 
finally yielded to gastric lavage. There was a gradual abatement of all distressing symp- 
toms, and a free evacuation of the bowels on the fourth day. The patient’s convalescence 
was uneventful, and he was discharged well from the hospital on the twentieth day. 
The button was passed on the thirtieth day and he has continued in good health to 
the present time. 

Mechanical Devices in Anastomosis . — In the light of the increasing oppo- 
sition to the use of mechanical aids in effecting an intestinal reunion, perhaps 
some apology is due for the selection of the button in this instance. 

Thirty years ago Caird 8 of Scotland observed that the best results in 
surgery of the intestine could be gained with needle and thread; and he 
prophesied that many of the ingenious inventions employed in uniting the 
bowel would share the fate of the too greatly neglected device of Quatre 
Maitre, who, in the 13th century, employed a calf’s trachea for a purpose 
similar to that which led Rambdor to use a tallow candle and Senn to employ 
decalcified bone plates. Certainly no protest need be made when the gravity of 
the case demands speed, if the Murphy button forms a part of the emergency 
equipment, even though we concede with Moynihan that all mechanical devices 
“ have now no more than an historic interest.” 

Primary Reunion or Artificial Anus. — One’s first impulse in such an 
emergency is to make an effort at conservation of the patient’s resources, and 
to establish an artificial anus, rather than add further to the already exhausted 
invalid by any tedious sewing. When planning for this less serious procedure 
it is well to remember that the patient must later be subjected to an opera- 
tion having a mortality of 27 per cent. (Gibson), in the restoration of 
the continuity of the gut, and that the making of an artificial anus is but 
“ one step on a perilous road to recovery,” as Singly has so fittingly put it. 
On the other hand, it must be remembered that immediate primary union, 
when properly done, consumes little, if any, more time, whether effected by 
suture or by a mechanical device. * Gibson, in a very complete resume, quote 
by Johnson, 22 found in one hundred and one cases in which an arti cia 
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13 feet of bowel extended upward from the incarcerated bowel, which was not ulcerated. 
The ulcers were arranged in clusters forming more or less circular patches, extending 
all around the bowel, though more mesenteric than otherwise. The cause of the ulceration 
could not be determined as no obstruction to the circulation could be found. 

Case III.— In a review of 1500 inguinal hernia operations at the Massachusetts 
General Hospital, Boston, Mass., Lincoln Davis 10 notes that there were eight deaths. 
One of these was a case of double hernia, in which abdominal pain, distention and 
vomiting developed after the hernia operation. At a second operation on the eighth day 
perforated ulcers of the colon were found. Necropsy showed no direct connection 
between the hernia operation and the peritonitis, which was evidently the result of the 
perforation of the intestinal ulcers. 

Case IV. — Sellenings 1 ' reports two cases in which perforation above the hernia 
occurred prior to operation. In one case the patient was a woman with a history of 
left-sided inguinal hernia of many years’ standing, for which a truss had been worn. The 
hernia became irreducible and very painful, but within a few hours the patient reduced 
the mass herself. After the reduction she felt severe abdominal pain, chiefly in the region 
of the umbilicus, vomited several times and was prostrated. The temperature was 
101.6° on admission to the hospital; the abdomen was distended, rigid and tender. At 
operation a round, solitary perforation of the ileum was found, and about eight to ten 
inches distal to the perforation the gut was contused, showing signs of recent strangu- 
lation. The perforation was sutured, but the hernia was not repaired, owing to the 
patient’s condition. The patient vomited frequently during the first few days after 
operation, but made a good recovery. 

Case V. — Sellenings’ second case occurred in a man who had a right inguinal hernia 
for two years and had worn a truss. On the day of admission to the hospital the hernia 
came down into the scrotum, and was painful and tender. He also had colicky pains in 
the abdomen but did not vomit. The abdominal pain became very severe and he was 
sent to the hospital during the night; the abdomen was moderately distended, rigid and 
tender, especially around the umbilicus. The scrotal tumor was painful on pressure, but 
was reduced by manipulation. Temperature 102.8° F. At operation a single perforation 
was found in the intestines similar to the one in the previous case. The gut distal to this 
lesion showed no gross alteration indicating that the compression had not been so great 
as in the first case. The perforation was sutured; the hernia was not repaired; the 
patient recovered. 

Case VI. — Macnaughton “ reports a case of left inguinal hernia in which no 
attempt at reduction was made. The patient was relieved by hot fomentations and the 
administration of morphin followed by a small enema, which caused a movement ot 
the bowels. Later the patient became restless, and fainted when attempting to sit 
up ; the pulse was weak ; the extremities became cold, and he died in a few hours. At 
autopsy an irregular transverse rupture was found in the small intestine in the left lumbar 
region; for 'fully four feet below this level the ileum, until it passed into the hernial 
sac, contained blood and mucus. The hernial sac contained nearly three feet of healthy 
small intestine, the caecum with an elongated vermiform appendix, five inches of the 
ascending colon, and a considerable portion of the mesentery; there were no signs 


of strangulation. 

Case VII. — Moir 10 reports a case in a man who had had inguinal hernia for six 
months, for which he wore a truss. On the night prior to admission to the hospita 
the hernia had come down and could not be as easily reduced as usual. . The patien 
finally succeeded in reducing it, and almost immediately after felt abdominal pain an 
vomited. When admitted to the hospital the next day the abdominal pain was severe, 
and the patient was in a state of collapse. At operation a perforation in the small intest 
was found, and below it a slight constriction of the gut. The perforation was suture , 
a careful toilet of the peritoneal cavity made, and a drainage tube inserted into t ie pe vis. 
The patient did not rally and died about four hours after the operation. 


508 



Rl r PTU) 


UJTF c 


JR E OF 

Case yjr T v 1 

yo ^g wn l ^J- F ^°U 

the 


0 ] VlN( 


t e P°«s a G STRa ^ Ul 


y °f ahclr -1 •** Case 


of 


^0/J-r 




a|ve et 4 

j °Peraf 

~ ■»- c; -= S&SssSte »*. . 


fn 


aad 


s «Ur« 


; ^a/ 


f ran £l ikted f h ting th is 
Csi °n m,, , err >k flc . ub Ject Tr 

an ' nterff b ° ’ nv olveri ^ ° tlle r fn HCo0o *B ir 
br;m„ , re «Ce 

Will. - He hl- f ° rt »s of ^ %*£**< 


lf CRF_ 


M 


at} 3 st, 


Slid 


the 


Tt7k ’*ere f^Zh 


0 tr> osi s 


di: 


stal 


er a/ a 


Und tolling 


m 


end 


bacJF* «** 


/asi °n of 


n-,*/ L J^Jun 


made. 

4^7 Co nstrfcZ^ted f , 
decrf^- Pril »*rily’ t * be 


oi the 
Patient 


be 


patted 


made 


* an d lead; UCCrea 


the 


■mg to > tte';r. to '■e»o u 7 ‘:" a ' 'W/L"*' 

0 Of • as, ’ s coJ^ »>e 


r ' i7; e f 0 

fitfs 

definite 

so,,nckd -*35 :< ^ "°» 

tT’ -«Cf ene ' ^ 

se 90 e/ o/ Van ' 00s fteor e f ° f,!e /£* Caref W^ Pfc<? « 1 °/ H ' ar «/n^ a 

f c k s :^:rj» °< * 

V, rr-W'-c br ^ n H>er it ****», „****, „._ .'<*> *°»«W 


U/ 3 J. 


SlI ggesteri u 

° { h ^ol vt ;-I , M °y nih 
«c teri 




f0 ^'a Ve 


■*S=S£=£^5?* 


^'^^** a * a * ° 7 
f;0j 3 or f co» • 

r frar,«. C °Fllr 


•voxie;;;^ 0 F f ;;‘ ,n e ** 


Clc ath 


Cn‘”' a ’ *ith U f° n ’ ‘c £:y>y ’■eco'F: ** do Pr °d UCf , ‘" c source 7," av » 

,IS, dere(7 • ea di of ■' 1( ' ttjent ■ ana 0lv Pint -. a efi’nicai 7 die 

«* toZ" a r-Th e Z the Point J n , ntra-jam* b y the ': mot ^k v l tran m 


t-tivp 


wiij 


r s 

atever 


011. 


or 


}Tl Uer 




the 


r ea s , 


°«s / 3a 


ve 


'Chat 

sh 


)ri » of 
this 


an J r re ^ 6 ; - co^^a} C? ^ 

0(1/,/ , f Cc 'de „ f , rat, °" of {unl ‘fr - . - cf '°n /- ■ due ‘ 

ad Ace nt e ; tff0a sea^> 


~ab(jr 


ty 


tial 


the em i Sdded ” { JT^s 
recor ded’j^®«?f 0 ^ 


fo 


fa cf 0r ( 

oc/c • 


J atc<j 


sto be 


3 ?e. 


SU *fiecho nkl 

Pvholo, ° s «- 


or 




4. , . 

^ r«fc CrD/a 'Seized 


an ast { 


OlllQ 


‘sis. 


m UCt 


Gilj 


‘SOI] 


keff 


*zm 


ere l ^s 

ne diat a r> l teer> r>. 


■ zn^on. 

« o^r ^"eu^fftcf 
re staij 


to forZ’y^dktefy 


C. r "‘ c uiaf e n 


0f the» hn: Hu^ erni a. 


en r ac . 

are u Ses of p 

,Va s q . “ e se C £;, 

’" e n.o 0sr r ' ctf O "' 


Pofe n . 


do;j 


. r ' a/r 0f 

. >o/ Cv 




a6 a 


■for 


«■ A( 0 y & 'f^ 
^ ilf( 


- ^ oTL c - ^ 


Cn °Us <$<. 

e * Jour \ ran zm 


y Mi 


O; 


7 . £>'*’ ^00 

* . * A . 






'as. 


06. 


is 5 


^ vor^: ^ ^ a/ ^ 


serv- 


Ur ffe. 




v 0 /_ 


-V*v 


nr 


-< Va#; ' O', Vo/ Sit 

S ar S . r ns ^ r 1V ’ A fe 

G ->'a. a' r »'o 7’;, 52 - 

"d Obs,J ho ^„ d 


P. 


P. 


47o. 




Spi 


ec >m, 


e ns 


J 9oo. 


$tr Ul 


at’on 


,n th c 




US( ?um 


ostet. 


Fo 


l923 ' vo/. !.T ^adred 


«&9 *%.*« Si^ 


tight u 


Cr ni a 



FRANK LeMOYNE HUPP 


a Whipple, A. O. : Quoted by Macleod, J. J. R. : Physiology and Bio-chemistry in Modern 
Medicine, p. 504. C. V. Mosby Co., St. Louis, 1919. 

“Wcrelius, A.: Is Death in High Intestinal Obstruction Due to Liver Insufficiency? 
J. A. M. A., vol. lxxlx, p. 536. 

"Lynch and Draper: A Consideration of the Intestinal Toxrcmias from the Standpoint 
of Physiological Surgery. Med. Record, Dec. 2, 1916. 

"Eisburg, H. B., and Draper, J. W. : Intestinal Obstruction. J. A. M. A., vol. Ixxi, 
p. 1634, Nov. 16, 1918. 

" Moynihan, B. G. A. : Abdominal Operations, vol. i, p. 406. W. B. Saunders Co., 1918. 

” Hida, S. : A Case of Perforative Peritonitis Caused by Strangulated Hernia. Sei-i- 
Kwai M. J., vol. xx, p. 6i, 1901. 

IC Goodhart, J. F. : Acute Ulcerative Enteritis above a Hernia. Trans. Path. Soc. London, 
vol. xxxvi, p. 204, 1884-1885. 

in Davis, L. : Complications and Sequela: of the Operation for Inguinal Hernia. 
J. A. M. A., vol. lxvii, p. 480, 1916. 

17 Sellenings, A. E. : Solitary Perforation of the Ileum, Associated with Strangulated 
and Obstructed Hernia. Two Cases. Am. J. Surg., vol. xxiv, p. 321, 1910. 

111 Macnaughton, G. W. F. : Remarkable Contents of a Left Inguinal Hernia; Death from 
Rupture of the Small Intestine. Lancet, 1893, vol. i, p. 470. 

10 Moir, P. J. : Self-inflicted Rupture of Small Intestine Caused by Reduction of a Non- 
strangulatcd Inguinal Hernia. Brit. M. J., 1921, vol. ii, p. 563. 

10 Erdmann, J. F. : Strangulated Hernia. Med. Rec., vol. lxv, p. 407, 1904. 

JI Kocher, Theodore : Ucber Ileus. Mitt. a. d. Grcnzgeb. d. Med. u. Chir., vol. iv, p. 194, 
189S-1899. 

=! Johnson, A. B. : Surgical Diagnosis, vol. iii, p. 276. 


510 





i *!i n 


a,- 


fei; 


THE ADDItioma t 

“ -SsSia- 



T »®* can be no . ° F Ne,v 
operation if ° question that if- • 

" 5S? * 

Sitpr “ «• ■ . ’ -• - 2%sr 

S e »*e lenafn , lnflanie d om an • 


" aiJ / times of tu~ a ru] e fr 

“* chapter, of the 

Pose to view tft e y I]fl 3 }ears a go, to 
c ‘! entire tengft ; n ”® amed orga,, i„ 
ext,r Patio n . t the c °urse 0 f ,v 

mef ' ,od of Jr - k r r , Priced the 

“ C ' s,on a "d foro/f, r ° ugh a small 
. ” s WuntJy Jj v f, 0 separate a dh e 

— of 

&£v *< tkd v, J 

-m ** * --of 

ffJfr R ... SJ)aCe - 



SllSSiSi^v 

‘ £r^**asgttas 

safari '“■« •■— . 

c^fssx r s: /;* ~n~r- » *. 

£ 5 


WILLY MEYER 


peritoneal cavity (Fig. i)f we succeed in pushing it forward and bringing its 
tip into view, which then renders easy the completion of the operation. In 
other instances the manoeuvre is unsuccessful. Inflammatory bands of old 
standing are unyielding ; firm adhesions make the appendix absolutely immov- 
able, it forming a unit with the intestine, or congenital anatomical relations 
hold it fixed posteriorly (Figs. 2 and 3). 


In such an emergency, m acute 



Fig. 2 . — See G. S. Huntington, 1. c. The greater 
portion of the rctroctccal appendix, commencing at 
its base, runs upward toward the kidney within the 
retroperitoneal tissue, its distal third, however, is 
situated within the general peritoneal cavity, a fold 
of peritoneum, descending from above, covering it 
all around. 

fibres of the internal oblique are cu 


and sub-acute as well as chronic cases, 
the surgeon has to decide quickly as to 
the best and safest procedure in the 
given case. 

Personally I believe it is to the 
patient’s interest not to insist upon 
forcing the further steps of the opera- 
tion by way of the original incision, but 
to place a sand-bag under the patient’s 
right hip and proceed as follows: map 
out the middle between McBurney’s 
point and the anterior superior spine 
by placing thumb and third finger on 
these two points and the forefinger 
upon the centre of the imaginary line, 
connecting the umbilicus with the ante- 
rior superior spine, and from here 
make a second incision upward through 
the skin toward the region of the kid- 
ney, about 2^/2 to 3 inches long (Fig. 
4). After dividing the fascia of the 
external oblique muscle and its muscu- 
lar substance in the same direction, the 
across, bleeding vessels being imme- 


diately caught and tied. Transverse fascia with parietal peritoneum appears, 
in stout patients clearly marked by a layer of fat; they are also cut. 
Now the retrocaecal and retrocolonic space has been opened and its con- 
dition can be explored under the guidance of the eyes. Usually I have 
made this wound of the abdominal parietes funnel-shaped, the deep incision 
shorter than that of the skin, in order to cut across as few fibres of the internal 
oblique as possible. I always open the peritoneal cavity in the lower angle of 
the wound, because the entrance into the peritoneal sac at this place is assured. 
According to requirement the whole incision can be lengthened upward in the 
course of the further work. With the borders of the wound well held apart 
by means of broad blunt retractors, the appendix .usually comes quickly into 
view and can now be followed up in its entire course to its tip, and be safely 


f IleocEecal folds and fossa; in George S. Huntington, The Anatomy’ of the Human 


Peritoneum. Plate cclxxxi, p. 272. 
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not, owing to pathologic peculiarities encountered, show all the advantages 
of the additional posterior advance, as I had seen them in previous experiences. 
I shall therefore pick out for illustration just a very few cases from a series of 
upward of thirty of this type, that have been operated upon by me on basis 
of the above-cited plan within the last twenty-eight years. 

According to my personal records, the additional posterior incision for 
an adherent retroaecal appendix was done by me for the first time in 1896. 
As a matter of evolution variations of the operation were developed according 



Fig. 4. — Showing the two incisions as used by the author in cases of adherent retrocrecal appen . 
which cannot be properly reached and loosened from the fr9nt. The one nearest the middle line rep " 
sents the typical pararectal incision, which is abandoned in case of necessity.^ the second then *» 
added; the lower end of the latter corresponds to the middle between McBurney s point and tnean 
superior spine and then runs backward and upward as long as required, dividing the muscles sharply. 

to the character of the inflammation — acute, sub-acute, chronic — as well as 
to the possibility of a correct diagnosis previous to operating regarding the 
position of the inflamed organ ; that is to say, in a number of instances access 
was gained by means of the posterior incision primarily, sharp through all the 
muscles, or by the intermuscular approach, at the place and in the direction 
mentioned above for the additional posterior incision, or by a high inter- 
muscular approach according to McBurney (Fig. 6) leaving out the prelimi- 
nary entrance into the abdominal cavity from the front. The variations are. 

1. Anterior incision with additional lumbar cut; 

2. McBurney’s intermuscular ojjeration with additional sharp incision 
backward and upward from the middle of the upper lip of the • musculo- 
peritoneal wound ; 

3. Primary McBurney intermuscular incision, high above the ompbalo- 
spinous line, without the necessity of an additional posterior incision; 

514 


WCISION FOR t? 

stifntn si,ar ° indsi APPEND « 

Th/J ^T 1 Wa "- ' 0,rOU ^ a « the t!lr 

' after varje ties w ;„ fh >ee muscles co „. 

yZ°s ra Tu ° r ■ * KCUSSed here - 

to **. if , 

" ,8h; ioserii °- «f ,he A vommn<; ' Wed 

runs - ™“ocj c ;r; ion *■«**,, UD 

d3re ctfon • ® d . PWa rd; 

xten sive 


& 



m 

r,} > with ’ ' V jI 'ch /i-,.! ^ Inc; si'on barl- uporary tamn 

W *«, 4 «»£2 ^ dl »% to fits t heTC de; -to side Of 

c *cum; t , f eent,re veryi° n p,aced under t ! mhen ^ to the a , 1USc/e %ers / 

,„ S "' v ««s s ovef;f^ S, ° ns «=p by s,Z d ° Scribi "S abo u ‘ 

m C ' ,OX Bi« Hol?, Ur " e >"s P0i„, " W™rffeV. is. ,, VPrndec tow y; 

pssf'^s 

515 e &anffren °us and 



WILLY MEYER 


Case III. — Acute gangrenous appendicitis. Male, twenty-seven years. Seriously 
ill for twenty-four hours; tenderness posteriorly and in front; some rectospasm. 
Admitted to Lenox Hill Hospital, May 20, iguj. Immediate operation ; Para-rectal inci- 
sion; only base of gangrenous appendix visible; organ retrocmcal and firmly adherent; 
additional posterior incision exposes a totally gangrenous appendix; removed without 
breaking the organ ; anterior and posterior cut closed ; rubber tissue drain in upper end 
of lumbar wound ; uninterrupted recovery. 

Case IV. — McBurncy's blunt intermuscular incision with additional sharp incision 
backward and upward from the middle of the upper lip of the muscular wound. Boy, 




Fig. (>.— A high McBurncy incision; the lower end of the wound corresponds to the omphalospinous 
I nc. It will permit to thoroughly expose to the inspection of the surgeon the appendix which is situated 
retroctecally, provided it docs not run too far upward, and ciccum with colon are movable. If need be, 
the upward sharp incision can be added as shown in Fig. 5. 

twelve years; interval operation at Lenox Hill Hospital, May 14, igoi. McBurneys 
blunt, intermuscular division ; caecum not found, even after placing patient in 
Trendelenburg’s posture; intermuscular incision continued inwardly (Weir) ; wide access; 
sigmoid flexure to the right ; caecum away up, tightly adherent ; appendix runs posteriorly 
and upward, equally firmly adherent; impossible to reach for good surgical work; there- 
fore posterior incision through muscles added; organ now fully accessible; thickened 
firmly adherent to intestine and omentum; loosening; excision; suture; cure. 

Case V. — Acute appendicitis. Male, twenty-five years. Two weeks previous } 
peculiar attack of intra-abdominal inflammation. Diagnosis of appendicitis doubted by 
attending physician on account of the alleged absence of tenderness over McBurnej s 
point. Moderate sensitiveness posteriorly at time of consultation. Diagnosis: Append 
citis ; organ situated posteriorly. Operation, December 12, 1906, at the Lenox Hill ° s 
pital. Blunt division of muscles (McBurney) above anterior superior spine; app-n ix 
does not come into view; finger palpates organ tightly adherent posteriorly; on attempt 
ing to loosen it, pus appears; incision lengthened inwardly (Weir), good access, u 
appendix cannot be reached as yet; closure of inner two-thirds of wound, s iarp 
division of muscles posteriorly and upward, with sand-bag under right half of P e vis- 
it becomes evident that a perityphlitic abscess had advanced posteriorly into the am a 
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so far was but slightly or not at all involved, with the region of the source 
of inflammation. Whereas, by adding the second, posterior incision, we reach 
the focus of intensest disease by the shortest and most direct route. We are 
able to loosen and remove the appendix, no matter how long and twisted 
it may prove to be, with ease and precision, watching every step, without com- 
ing in contact with the general peritoneal cavity, and we can drain, should this 
appear necessary, in a most direct and natural way. 

Proceeding as above described, the surgeon will often be surprised to 
observe how the removal of a firmly adherent inflamed retroceecal appendix 
which, at first glance, appeared to be a difficult and complicated task techni- 
cally, with one stroke becomes transformed into a comparatively easy and 
safe operation. 
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we frequently had infection of the hydronephrosis, when the operative wound 
over the spine became infected. We were able to ascertain that as a rule the 



organisms found in the 
pyonephrosis were those 
which were present in the 
wound infections of the 
back. 

In the case of five 
other dogs who died after 
ligation of the ureter in a 
period varying from eight 
days to two months after 
the ligation, and in which 
no conditions had been 
introduced to favor in- 
fection of the urinary 
s t r e a in, spontaneously 
developing pyonephrosis 
was found in two. One 


of these dogs died of dis- 
temper four weeks after 
ligation of the ureter. 
Fine bacilli commonly 
> found in distemper ani- 
mals were isolated from 
the hydronephrosis. In 
the other animal dying 
two months after ligation 
of the ureter, Gram- 
positive bacilli and Gram- 
negative cocci were found 
in the pyonephrosis. In 
contrast, an animal dying 
of pneumonia five weeks 
after ligation of the 
ureter, had a sterile 
hydronephrosis. 

These few clinical and 
experimental observations 

Pig. i. — Dos 7-7- Twelve-hour hydronephrosis after ligation of are of importance l'n that 
ureter. A. Normal kidney. B. Beginning hydronephrosis. they show that the infec- 
tion of a complete hydronephrosis occurs in a definite percentage of cases. 

The experiments to lie discussed in connection with this problem will 
consider contiguous intraperitoneal infections as well as the relation of the 
bowel and blood stream to infection of hydronephroses. 
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INFECTION OF PERMANENT HYDRONEPHROSIS 

j mid inn Infection of a Possible Route for Infection of o Hydronc- 
S . __ T he description of well-defined lymphatics in the wall of the uretei 
p vosis. and kidney has served as an argument to establish tie 

c °„,, e ct„ g the todd a d y the inlection travelling from 

way "of the ureteral lymphatics. I believe tins 

rarely happens and that the lymphatic drainage of the urinary tract is seg 
l i e ladder and lower ureter draining into the hypogastric glands 
Zt upper ureter and pelvis of the Kidney into glands along the vena cava 

near the hilum _ 
of the kidney. 2 

If, ho w- 
e v e r, due to 
accidental liga- [ 
lion and divi- 
s i o n of the 
ureter in the 
course of a pel- 
v i c operation 
the stump of 
the ureter 
conies in con- 
tact with in- 
f e c t i o u s 
material, the 
possibility of 
infection of the 
developing hy- 
dronephrosis r 

arises. This infection theoretically may involve the kidney by ascenc m b 
infection through the ureteral lymphatics, by direct extension of the infection 
through the ureter or by involvement of the blood stieam. 

To establish experimental conditions which would enable us to evaluate t p 
bilities, sixteen dogs, whose urine was known to be sterile, were used. In some ol t 
animals a plastic exudate on the peritoneal surface of the bladder was in ucec y 
colon bacillus. The ligated divided ureter became adherent to this p astic exu a e oi 
bladder in several dogs. These dogs were sacrificed from four to twenty t iree 
the experiment had started. The post-mortem revealed a sterile hjdronep irosis in s 
dogs, although a rather marked polymorphonuclear exudate was present m t ic pc 

ureteral tissue around the blood-vessels, frequently reaching to the sub-pe mc -.1 nej i 

two other dogs (6 days and 23 days) B. coli pyonephrosis had developed, though 
opposite kidney urine, as well as the blood stream, was sterile. In these cxpenmei s 
obvious inference is that the cut surface of the ureter coming in contact viti 111 ^ . 
B. coli exudate resulted in an ascending infection which in two ogs resu 
a pyonephrosis. 

In contrast to these experiments are those in which a piece of gau~c 
saturated with B. coli was wrapped around the undivided ureter. In t lese 
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Fig. 2.— Dog 20. Five-day hydronephrosis after ligation of the ureter. 
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experiments very little or no evidence of involvement of the ureteral lymph- 
atics was found and the urine in the kidney remained sterile. In other experi- 
ments, where a pelvic abscess was formed about B. coli impregnated gauze, 
and the ligated cut end of the ureter was incorporated in this abscess, pyo- 
nephrosis was usually present after two to four weeks. In these animals it 

was difficult to 
say whether the 
infection had 
been caused by 
direct extension 
of the infection 
by continuity, or 
had s p r e a d to 
the kidney urine 
via the 1 y m- 
phatics, or was 
the result of a 
blood stream ir- 
f e c t i o n. My 
impression is 
that lymphatic 
involvement was 
not responsible 
for the infection 
in this group ol 
animals. 

In general, it 
may b e s a i d 
that a hydrone- 
phrosis develop- 
ing because of a 
ligated, divided 
ureter may be- 
c o m e infected 
via the ureteral 
lymphatics if 

the cut end of the ureter is in contact with infectious material. I do not 
believe that this route is a common one or that it compares in frequency to 
infection of the urinary tract by other routes. 

The Relation of the Bozvcl to B. Coli Infection of Developing Hydio- 
ncphroscs. — There are seveial clinical and anatomical facts that point to the 
bowel as a possible source for B. coli which are so commonly found in urinary 
tract infections. B. coli have been isolated from the blood during the process 
of infectious diarrhoea. Pyelitis in children has been noted most frequently 
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Fig 3 — Dog n Six-day hydronephrosis after ligation of ureter and control 
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appendix is to the mesenteric glands and not toward the kidney. Lastly, it 
is not definitely known that organisms leave the normal or slightly damaged 
bowel to gain access to the lymphatics other than the mesenteric glands. 
The presence of organisms in the mesenteric glands is by no means synony- 
mous with kidney infection or blood stream infection. 

The striking work of Ravenel , 4 Calmette, r ’ and Griffith/’ on the passage 
of tubercle bacilli and pigment through the normal bowel mucosa makes it 

seem very prob- 

, r / able by analogy 

i -J\ I that other bac- 

jC f * term might pene- 

/ ' ' % % °\ t trate the normal 

f * ’ • \ mucosa of the 

/* c r ' m e v { s 

' , - : ’ ® *t - ‘ on Doqs . — Ex- 

* *• * s» f 

- / ^ ,, ' penments were 

Cj J conducted on 

thirty-seven dogs 

. to study the pos- 

- sibility of the 
passage of bac- 

Fig s. — D og 12. Elcvcn-day hydronephrosis after ligation of ureter. teria especially 

the colon bacillus through the normal and pathological bowel wall to the mesen- 
teric glands, to the blood stream, or directly into tbe urinary tract through the 
lymphatics. A hydronephrosis was established on the right side by ligation 
of the ureter, to serve as a filter for any organisms reaching the urinary tract 
on that side. Controls were studied and experiments conducted to ascertain 
the effect of introduction of large amounts of actively growing B. coli into the 
intestinal tract of dogs during fat digestion, during periods of marked consti 
pation or prolonged diarrhoea, and after obstruction or traumatism of the bowe . 
Injection of B. coli into the mesenteric glands, and transplantation o 






Fig 5. — Dog 12. Eleven-day hydronephrosis after ligation of ureter. 
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stream. The lowered resistance of these animals afflicted with distemper 
seemed to predispose them to infection of the urinary tract. 

(3) Moderately prolonged constipation and diarrhoea in dogs was not 
associated with relative increase of organisms in the mesenteric glands or with 

a urinary tract 
infection. 

(4) Obstruc- 
tion of the large 
bowel, or trau- 
matism of the 
bowel is associ- 
a t e d with an 
increased b a c- 
terial content of 
the mesenteric 
glands and uri- 
nary tract infec- 
tion occurred in 
two dogs. 

(5) No evi- 
dence was forth- 
coming that 
organisms reach- 
ing the mesen- 
teric glands 
from the bowel 
tended to in- 
volve the uri- 
nary stream by 
way of the lyni- 
ohatics. It is 

1 

probable that 
Franke’s hy- 
pothesis in this 
connection 

would apply 

only to those instances where a diseased bowel or appendix was in contact 
with the peritoneum overlying the kidney. This explanation obviously would 
not include the great majority of kidney infections. 

(6) Cultures of live tissue, bile, and hearts blood were uniformly sterile 
and led one to believe that organisms leaving the normal intestine do so in 
small numbers and are at the most but transient inhabitants of the blood or 
liver tissue. 

(7) The significance of the passage of intestinal organisms through nor- 
mal as well as pathological bowel wall to the mesenteric glands cannot be 
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Fig. 7. — Dog BB. Thirty-eight-day hydronephrosis from ligated ureter. Death 
from respiratory disease. Sterile hydronephrosis. 
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were rapidly secreted into the kidney urine, after their introduction into 
the blood stream. To convince ourselves that B. coli were thus easily 
secreted into the kidney urine after injection into the blood stream, two 
dogs were used. The right ureter was divided and a fine canula placed 
into its proximal end. Cultures of the right kidney and bladder urine were 



taken for con- 
trol. Two cubic 
centimetres of a 
B. coli suspen- 
sion in salt solu- 
tion were injected 
into the femoral 
vein, and cultures 
were taken every 
few minutes from 
the right divided 
ureter as well as 
from the bladder 
urine. After one 
minute, 4 to 6 
drops of right 
kidney urine grew 
17 to 20 colonies 
of B. coli. A de- 
creasing number 
of colonies were 
present from the 
right kidney urine 
at intervals of 4 
to 35 minutes 
after the intra- 
venous injection 
of B. cob. After 
35 minutes only 
one colony was 
grown. This 
shows that B. coli 


in the circulating 


Fig 9 — Dog GG. Seventeen months sterile hydronephrosis from ligation M n nrl ore very 
of ureter Intravenous injection of B. coli nine months after ligation did not uiuuu c j 

infect the hydronephrosis. rapidly secreted 

into the kidney urine and that after 35 minutes have practically disappeared 
from the kidney urine. This is of special interest in establishment of infec 
tious lesions in the urinary tiact because without obstruction of the urinaiy 
outflow it is probable that the organisms aie very rapidly eliminated in the 


urine and produce no lesions. 
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INFECTION OF PERMANENT HYDRONEPHROSIS 
The effect of ligation of the ureter and development of a hydronephrosis 


on the kidney function 
Bradford, 14 Keith and 
Snowden, 15 K e i t h, ic 
Johnson, 17 and others. 
While the kidney still 
has some power of se- | 
cretion at the end of 
two m o n t h s, death 
results if urinary se- 
cretion is left entirely 
to a kidney which 
has been obstructed 
for only i 9 days 
(Johnson). Hinman 18 
found a kidney ob- 
structed for 26 days 
did not regain any of 
its function. With 
these facts in mind a 
series of experiments 
were conducted in 10 
dogs to ascertain 
whether it was possible 
to infect a hydrone- 
phrosis due to com- 
plete obstruction of the 
ureter. In dogs hav- 
ing sterile urine at the 
time of ligation of the 
ureter, intravenous in- 
jection of 2 c.c. of 
actively growing B. 
coli was carried out at 
intervals varying from 
one day to nine months 
after ligation of the 
ureter. It was found 
that infection of a hy- 
dronephrosis of 1 day, 

2 days, 15 days, 20 
days, and 60 days’ 


has been carefully studied experimentally by 



& 


Fig. 10. — Patient died six days after bilateral ligation of the ureters 
during an operation for carcinoma of the uterus. At post-mortem, both 
ureters were enormously distended. The right ureter measured 1.25 
cm. in diameter and the left ureter 1 cm. in diameter. The walls of 
the ureter were thm, as though the dilatation had been acute. The 
renal pelves were markedly dilated and the urine contained in them 
was under high pressure. Pelvis of kidney outlined. 


standing was uniformly accomplished by intravenous injection of B. coli. 
In contrast to these results were the failures to infect hydronephroses of 
3 months, 3J4 months, 4^/2 months, 5 months, and 9 months’ duration by 
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intravenous injection of B. coli. From these experiments it seems justi- 
fiable to conclude that at some time between two and three months after 
ligation and division of a ureter the resulting hydronephrosis cannot be 
infected by the way of the blood stream. If by inference these results may 

- — - be applied to 



* > 


the human, it 
is obvious 
that the real 
danger of in- 
fection of 
complete hy- 
dronephrosis 
is in the first 
three months 
of its develop 
ment. 

The accom- 
panying 
illustrations 
indicate the 
degree of 
atrophy of the 
kidney paren- 
chyma as well 
as the dilation 
of the kidney 
pelvis follow- 
ing ligation of 
the ureter in 
the dog. The 
i n t r a pelvic 
pressure taken 
in several of 
the hydrone- 
phroses of 
over t h 1 e e 


months’ dm a- 


FlC ii — Patient died after prolonged labor. Autopsy revealed a & 

bilateral hydronephrosis. JlboUt I«5 CIfl« 

pressure of mercury. The fluid in the hydronephritic sac was straw coloied 
and slightly cloudy and the data on p. 531 was obtained from examination o 
the 18 months hydronephrotic fluid. 

Compared to the figures for these substances in normal dog urine they aIV 
present in very much less quantities, but nevertheless show many of t i e 
constituents characteristic of urine. 
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Appearance Cloudy 

Color Light amber 

Specific gravity 1011 

Reaction Acid 

Serum Albumen (plus, plus) 

Casts 0 

Cells-blood 0 

Leucocytes Lew 

Benzidin test for blood 0 

Crystaline elements 0 

Sugar Very slight reduction 

Urea Very little in comparison to urine 

Uric acid 2.20 mg. per 100 c.c. 

Creatinine 14 m 6 - P er 100 c.c. 

Total nitrogen 164 mg. per 100 c.c. 

Non-protein nitrogen 104 mg. per 100 c.c. 


CONCLUSIONS 

(1) Closed hydronephroses in dogs may be infected through the blood 
stream up to three months after the onset of their development. 

(2) Closed hydronephroses of more than three months’ standing are no 
longer liable to infect through the blood stream. 

(3) Closed hydronephroses are rarely, if ever, infected through the 
lymphatics leading from the bowel to the kidney. Ascending ureteral lymph- 
atic infection of hydronephroses is possible but improbable. 
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THE. FATE OF THE FRACTURED CARPAL NAVICULAR* 

By Kellogg Speed, M.D. 

of Chicago, III. 

The position of the navicular bone in the carpus is probably one cause 
of its injury in falls on the hand or similar traumata, such as backfire jerks 
when cranking an automobile engine. Although the bone lies in and domi- 
nates the proximal row of the carpus, its position changes over a wider arc 
in all wrist movements than any other carpal bone. This bone attempts also 
to ally itself with the distal row. If falls are sustained on a hand in true 
adduction, the navicular bears much of the brunt of the forced exten- 
sion of the wrist and the conveyance of force to the forearm. Navicular 
fracture with or without dislocation of one or both fragments is a fairly 
frequent occurrence. 

The blood supply of all the carpal bones is rather scant, arising from 
terminal branches of the radial and ulnar arteries, which spread out in a 
periosteal branching without the formation of a true nutrient artery. Some 
blood reaches the hone via the ligamentous attachments. The navicular 
receives its supply from small vessels which enter about the middle of the 
bone and spread out as indicated in the periosteum to supply both the cartilage 
and osseous tissue. As the usual site of fracture of this bone is near its 
middle, because of its peculiar anatomical position, the blood supply is always 
seriously interfered with immediately inasmuch as these small vessels are torn 
off by the trauma. Even the ligamentous supply can be cut off by lacerations. 

Men sustaining carpal injuries may not present gross deformities, crepitus, 
or much immediate change in function, so that a large proportion of the 
fractures are overlooked clinically. It is also true that even when a skiagram 
is made of the wrist a fracture may not be noticed. There results conse- 
quently non-recognition of the fracture of the navicular; advice is given to 
use the wrist. Baking, forced passive movements and active movements are 
insisted upon and no fracture diagnosis is made until weeks, months or years 
later, when the dysfunction becomes so prominent that someone interprets 
the condition correctly from the symptoms and a skiagram. In some patients 
not only is the navicular fractured, but one of the fragments, usually the 
proximal, is dislocated out of position in relation to the radius and the sur- 
rounding carpal bones. This fragment dislocation may be accompanied by 
its companion in the proximal carpal row, the lunate. It is not my purpose 
to go into the symptomatology, but to attempt a description of the fate of 
the bone. 

The course of the life of the navicular after a fracture may take either o 
two different paths. Fracture without separation (dislocation) of fragment 
or with impaction, which is recognized and treated by early and prolonged 

* Read before the American Surgical Association, April 1 8, 1924. 
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living, and may have its normal smooth or shiny surface. When an attempt 
is made to remove the bone fragments, they are found to be quite friable and 
if care is taken to remove them en masse, one finds that the bone has become 
a mere shell of surrounding cartilage and cortex which encloses a yellow fat- 
like material. This internal portion of the bone is all that remains of the 
former rather dense cancellous tissue of the body of the navicular. It may 
easily be scraped and lifted out from the enclosing shell. There is erosion 
and absorption of bone grossly evident at the plane of fracture, and although 
only two fragments could be made out in the skiagram, three or more may 
be found in the specimen. Overlying shreds of old capsular ligament may be 
adherent to the bone, especially at the tubercle. As a rule the joint capsule 
has completely healed and is represented by an abnormally thick whitish 
fibrous material. 

Specimens of the untreated fractured navicular removed within six 
months after the time of injury, show on microscopic examination that the 
main mass of the cancellous bone tissue is dead. No normally staining nuclei 
can be found in the bone cells. At the fracture surface two general changes 
can be noted, one regenerative, the other degenerative. There is a very faint 
effort at new bone or callus formation. This is really only in microscopic 
areas. The main change is degenerative. The mass of cancellous tissue near 
the fracture plane has lost its cellular identity. Extending from the fracture 
surface is an invasion of small round cells in which are scattered many of 
the osteoclastic giant multinuclear cells marking a steady progressive absorp- 
tion of the bone. The cortex and cartilaginous rim usually present a better 
resistance and around the edges of the bone tbe section shows cells and nuclei 
with practically normal staining reaction, evidently still alive. The main mass 
of the cancellous tissue, however, is dead. 

After four or five years the whole interior o'f the bone is soft and fat-like. 
On section of this material nothing is found but fibrous tissue, no fat, no trace 
of bone cells or lamella;. Around the bone edge the shell is composed of 
cortical bone with a few rows of bone cells containing nuclei and with fairly 
healthful cartilage covering where it should be present. 

After a study of a series of these fractures at varying periods after the 
original trauma, I feel justified in saying that the original fracture interfer- 
ence with the blood supply cuts off nutrition to the cancellous structure. 
Should the condition be recognized and sufficient rest be offered the bone, 
revascularization with a saving of the bone may result. In the neglected 
cases bone death rapidly ensues, and the process of malacia or osteoporosis 
begins, ending in complete absorption of the main mass of the bone. As 
far as I can determine we must revise our ideas about the influence of the 
synovial fluid on these fractures. It has formerly been taught that the irrita 
tive effect of the synovial fluid led to destruction of the bone, but my 
sections seem to prove just the opposite, namely that the synovial fluid offer, 
sustenance to the superficial layer of cartilage and cortical bone and maintains 
the nutrition of the cells for years. 
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THE REGENERATION OP THE MENINGES 
By Maxwell Lear, M.D. 

AND 

Samuel C. Harvey, M.D. 
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TIIE PIA-ARACIINOID 

In A previous paper 1 evidence was presented to show that the dura mater 
when injured heals rapidly without the formation of adhesions to the subja- 
cent structures. The mechanism of the repair of this membrane is similar 
to the repair of an injury elsewhere in the body with the exception that the 
external surface of the arachnoid acts as a limiting membrane beyond which 
no further reaction takes place and against which the inner lining of the 
dura is formed. This impregnability of the arachnoid surface to the reaction 
of repair in the dura prevents the formation of adhesions and acts as a mould 
for the reconstruction of the dura. Reason was found for suspecting that 
the cells on the inner surface of the newly formed dura are derived from 
the polyblasts or fibroblasts of the organizing blood clot, rather than 
intact dura. 

In view of these findings it seemed of interest to investigate the healing 
of the pia-arachnoid when the site of its injury was covered by normal dura. 
It was supposed that under these circumstances a similar reaction would 
take place and that the pia would heal also without adhesions. 

Healthy adult dogs were chosen as the subjects of these experiments and 
the operative procedures carried out with complete surgical asepsis under 
ether anaesthesia. The skull was opened in the parietal region with a crown 
trephine and the defect enlarged with the rongeur to a size of about 8 square 
cm. which was roughly rectangular in shape. A curved dural flap with 
the convexity upward was turned down, great care being taken not to 
injure the pia and to protect the inner surface of the dura from any damage. 
In the first series of these experiments the pia over the cortex, well away 
from the line of dural incision, was touched with the tip of a spatula which 
had been brought to a cherry red degree of heat. This immediately produced 
a coagulation of the pia-arachnoid together with a thin layer of the adjacent 
cortex. The dural flap was then replaced and carefully sutured with inter- 
rupted fine silk sutures. The wound was closed in layers with interrupted 
silk sutures, care being taken to obtain accurate approximation. In a second 
series of experiments the same procedure was employed with the exception 
that the injury to the pia was obtained by plunging the point of a mosquito 
clamp through it into the cortex and spreading the points apart on wit 
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out the field with here and there a large flat eel! with a single nucleus. The large cells are 
found throughout the regenerating area and are undoubtedly macrophages. 

Protocol III, Dog No. 5. — Operated upon September 20, 1922 and sacrificed on 
October 4, 1922, duration 14 days. 

Gross Description.- — The chiral wound had healed per primam. Adhesions were 
present at two suture points but the remaining seven suture points were not adherent 
to the subjacent pia. The dura stripped away readily from the underlying structures 
but carried with it a fine granular surface intimately connected with the underlying 

brain. The cortical surface was 
somewhat rough and had a velvety 
appearance but showed no distinct 
gross injury. 

M icroscopic Examination. — T h e 
section through the area mentioned 
above included the dura and the heal- 
ing area of the damaged pia-arachnoid 
and cortex. The dural portion shows 
normal, intact dura but arising from 
it on the pial aspect there are numer- 
ous fibroblasts and some more mature 
fibrous connective tissue. On the 

cortical side there is a definite poly- 
blastic activity with a deep layer of 
fibrous tissue. The entire healing 

process involves the dura, pia and 

arachnoid and merges them all into 
one compact layer which, on separa- 
tion in g ioss, was pulled away from 
the cortex, carrying some of it with 
the dural portion. 

Protocol IV, Dog No. 4. — Oper- 
ated upon September 2G, 1922, and 

sacrificed on October 12, 1922, dura- 
tion 16 days. 

Gross Description. — The dural 
wound had healed per primam. There 
was an adhesion at one suture point but the remainder of the sutures tvere free from the 
pia-arachnoidal surface. The dural surface when peeled away from the cortex was smooth 
except at the site of the cortical injury where a granular mass was adherent to the dura. 
The brain surface seemed clean and was not definitely lacerated but had a somewhat 
velvety appearance. There was no evidence of gross adhesions between the dura and 
the pia. 

Microscopic Examination. — This section, like the preceding one, shows a well 
formed compact dura. The portion of the membrane directly overlying the damaged 
cortex is adherent to the healing process beneath it. The form of the adhesion is that 
of a continuity of structure of the normal dura and the fibrous tissue which is being laid 
down over the damaged cortex to replace the injured pia-arachnoid. As in the preceding 
section there is no point of difference between the dura, pia and arachnoid, the whole 
forming one homogeneous layer of fibrous tissue which has peeled away from the sub- 
jacent cortex, carrying a portion of it along. 

Protocol V, Dog No. 3. — Operated upon September 15, 1922 and sacrificed on 
October 3, 1922, duration iS days. 

Gross Examination — The dural wound had healed very well, with one point of suture 
adherent to the cortex, the others being free. In the centre of the dural flap and overlying 

538 


*0 


- 




% ^ ^ ft- i 

* Z* 


I -Pep ^ - 


J: ; ~ > ' < 







3 




„„ -is) . 

, ^ 1-^— 





-•aJSSsT 










■>£=- 










c — ~ - 

1 t * -v _ 

ac- - , 

— ‘ . v *- i *® s> 

" 15* f * v w* . 

t . ‘ Se V ■*- , <-1 - , 

Fig. ia. — Protocol I, 8 days, (high power). A. 
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previous examination, but more advanced. What seemed to have been dura stripping 
away from the cortex is actually one layer of tissue including normal dura which is 
lined by a thin membrane of young fibrous tissue of varying thickness resembling the 
arachnoid and below tins layer some of the cortex. The process of the healing of the 
cortex, pia-arachnoid and dura into one cicatrix is complete. 

Protocol VIII, Dog No. io. — Operated upon on January 8, 1923 and sacrificed 
February 15, 1923, duration 38 days. 

Gross Description. — The dura easily stripped from the underlying structures but 
was covered with a brownish mass of tissue which was recently organized blood clot. 

Sutures were everywhere healed over 
on the inner surface of the dura and 
were covered in by glistening mem- 
brane. The cortex showed a general 
ecchymosis and was swollen and granu- 
lar in appearance. The general picture 
was that of the healing of a recent 
injury rather than of one produced at 
the time of the operation. 

Microscopic Examination. — The 
dura shows a thick layer of fibrous 
tissue which on its cortical aspects 
gives evidence of a recent healing 
process with free blood cells, round 
cells and fine granulation tissue. 
The picture is probably due to a fairly 
recent trauma. On the cortical sur- 
face the brain is free of pia-arachnoid 
except where the membrane was un- 
damaged or out of the experimental 
field. One portion of the dural sec- 
tion shows the dura joined to adjacent 
granulation tissue and some broken 
down cortical substance This portion 
corresponds to the defect in the brain 
caused by stripping the dura away 
from it. 

Sciics II. — Protocol I, Dog No. 260. — Operated upon July 20th, sacrificed on 
August 28th, duration 39 days. 

Pi occdurc. — Decompression left side, dural flap turned down and then stitched back 
into position. No damage done to pia-arachnoid. 

Gross Examination. — No adhesions. The dura was everywhere completely healed. 
Sutures show plainly through the lining of the dura and at one point where the edges 
have retracted new dura had been formed completely filling in the defect. 

Mici oscopic Examination. — The pia-arachnoid underlying this area shows no evidence 
of damage, and no adhesions. 

Protocol II, Dog No. 2114. — Operated upon July 19, I9 2 3 ar >d sacrificed August 
28th, duration 40 days. 

Procedure. — Large decompression flap turned down and the dura reflected down 
ward without any injury to the pia. At the lower edge of the area exposed beneati 
normal dura a mosquito clamp was struck through into the brain and spread so as to 
cause a defect in the pia-arachnoid. The dura was sutured back into position with inter 
rupted silk. A small amount of blood clot was left beneath the dura. 

Gross Examination. — Adherent only at the point of puncture. Here on separati 
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Tig. 3. — Protocol IV, sixteen days, (high power). 

A. Normal dura covering site of injured pia-arachnoid. 

B. Point of continuity of healing between dura and 
new pia C. Layer of fibrous tissue w hich has replaced 
damaged pia-arachnoid. D and D*. New blood-vessels 
lying beneath layer C. 
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surface which was to lie over the injured point in the arachnoid was not 
touched even with saline and the damage to the pia-arachnoid and cortex was 
made by thrusting in a clamp and spreading the jaws on withdrawing it. 
It is certain then that the area of dura reacting to the pia-arachnoid injury 
was not in any extent itself damaged. 

The second possibility that suggested itself was that the presence of blood 
alone might induce a reaction on the part of the dura. An experiment was 
tried in which the pia was not injured, but the dura opened and closed in 
exactly the same fashion as in the other experiments. A small amount of 
blood was left between it and the arachnoid but no adhesions resulted. This 
might have been expected from the fact that the dura will fill a defect in 
itself without forming adhesions to subjacent structures (by means of the 
resolution of the blood clot filling the defect). Whether of not the presence 
of blood induces any inflammatory reaction in the dura is not determined, 
and will be the subject of further investigation. In the presence of an intact 
arachnoid it does not produce adhesions. 

It is known then, that a necessary premise to the formation of adhesions 
between the dura and the pia-arachnoid is injury to the latter. The injury in 
these experiments included damage not only to the pia-arachnoid, but to the 
cortex also. Might an injury thus extensive be necessary in order to obtain 
such a result? We think not, for in certain instances there were adhesions 
about the sutures placed in the dura. The injury here was undoubtedly 
caused only by the abrasion of the arachnoid by the suture itself, as extreme 
care was taken in the placing of it. Such an abrasion could scarcely do more 
than damage the lining cells of the arachnoid ; certainly not the cortex, prob- 
ably not the pia. It is felt then that the essential point in the formation of 
the adhesions found in these experiments is the injury to the outer cells of the 
arachnoid. In certain areas of the meninges where the arachnoid and pia are 
widely separated, as in the basilar cisterns: and over the cord, such injury 
would probably not involve the pia, which might well act then as another limit- 
ing membrane. However, over the cortex the septa are so numerous, and the 
lacunae so shallow, that any reparative process in the arachnoid' will probably 
stimulate a similar reaction in the pia, and if sufficiently severe, in the cortex 
itself. The essential factor is, then, the damage to the superficial layer of 
the arachnoid. 

It is of interest to consider the reasons why the arachnoid and the dura 
react in such a different fashion when healing. It had been noted previously 
that the cells, which in the healing dura come to form the inner layer, a>e 
apparently derived from either polyblastic or fibroblastic cells originating m 
the adjacent tissue and not derived from an ingrowth of the cells lining the 
normal dura. The)’’ meet at the arachnoid surface an impenetrable barrier. 
On the contrary, the cells concerned in the organization of the injured arach 
noid do not meet such a barrier on reaching the overlying dura, but pa^s 
directly into it, and the dura takes part in the inflammatory reaction. Tor 
two reasons then, the one that the lining cells t pf .the newly constructed dura 
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destroyed they are replaced by the transposition of mesenchymal elements 
into mesothelium. 

The inner surface of the dura does not act as a limiting membrane in the 
presence of an attempted repair in the underlying meninges, but on the con- 
trary enters intimately into the process. Consequently the pia-arachnoid when 
injured becomes adherent to the dura, and heals with adhesions. 
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injection of a lethal dose; this suggests a calcium deficiency in the jaundiced 
animals which is not otherwise apparent. 

The rate of excretion of calcium chlorid from the blood stream after its 
intravenous injection in various amounts in normal and jaundiced dogs, when 

injected in io per cent, solution, is dependent 
on the amount of solution injected. Follow- 
ing small doses of calcium chlorid, such as the 
therapeutic dose (8.25 mg. for each kilogram 
of body weight) it was observed that elimina- 
tion from the blood stream occurred in from 
one-half to one hour (Fig. 2). From five to 
six minutes after the injection, the blood 
serum calcium content in the normal unjaun- 
diced dog was elevated from 1 to 2.5 mg. for 
each 100 c.c. After the same interval, the 
elevation in jaundiced dogs was from 0 to 1 
mg. (Fig. 2). Following the injection of 
larger doses, such as ten times the therapeutic 
dose (82.5 mg. for each kilogram of body 
weight) complete elimination from the blood 
stream occurs within four hours. Five min- 
utes after such an injection the blood serum 
calcium content in normal dogs is elevated 
14 mg. for each 100 c.c. and in jaundiced 
dogs, 7.2 mg. (Fig. 3). The latter obseiwation 
lends itself to conjecture concerning the ulti- 
mate fate of calcium injected into an animal 
with obstructive jaundice. 

RATE OF EXCRETION OF A THERAPEUTIC DOSE 
OF CALCIUM CHLORID GIVEN INTRAVE- 
NOUSLY IN NORMAL AND IN JAUNDICED 
DOGS 

Dog 2B. Normal . — Body weight 10.7 kg. The 
therapeutic dose was 8.25 mg. for each kilogram 0 
body weight, making a total of 0.88 c.c. of 10 per cent, solution. _ 

May 8, 1923, 0.88 c.c. of a 10 per cent, solution of calcium chlorid was injectc 
Normal blood scrum calcium was 8.0 mg. for each 100 c.c.; ten minutes after injectic^ 
it was 9.2 mg.; thirty minutes after, 8.6 mg.; forty-five minutes after, 8.4 m S-r one 101 
after, 8.6 mg, and two hours after, 8.8 mg. , 

May 10, 1923, 0.88 c.c. of a 10 per cent, solution of calcium chlorid was 
Normal blood serum calcium was 11.5 mg. for each 100 c.c.; ten minutes after inje ^ ur 
it was 14 mg.; fifteen minutes after 13.3 mg.; thirty minutes after, 12.7 mg., one 
after, 11.9 mg.; and two hours after, 11.3 mg. . ;ie 

Dog G261. Jaundiced . — May 2, 1923, under ether anaesthesia and employing s 
technic, a median line incision was made, and the common duct brought up an exp 
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Fig. 1.— Comparison of therapeutic 
dose of calcium chlorid with lethal 
dose. 


EXCRETION OF CALCIUM CHLORID FROM THE BLOOD STREAM 

for a distance of i cm. The duct was ligated distally and proximally, and about 8 mm. 
of duct between the ligatures removed. 

May 15, the dog was severely jaundiced. The body weight was 8 kg.; the therapeutic 
dose was 0.66 c.c. of 10 per cent, calcium chlorid. The blood serum calcium before 
injection was 10.1 mg. for each 100 c.c.; 0.66 c.c. of a 10 per cent, solution of calcium 
chlorid was injected. Six minutes after injection it was 11.7 mg.; fifteen minutes after, 
12.8 mg.; thirty minutes after, 10.1 mg.; one hour after, 9.7 mg., and two hours after, 
10.1 mg. 

May 16, 0 .66 c.c. of a 10 per cent, solution of calcium chlorid was injected. Blood 
serum calcium before injection was 9.4 mg. for each 100 c.c. Five minutes after injection 
it was 10.4 mg. ; fifteen minutes after, 9.9 mg. ; thirty minutes after, 10.3 mg. ; one hour 
after, 10.5 mg., and two hours after 10 mg. 

Dog G166. Jaundiced— March 20, 1923, under ether anesthesia and employing sterile 
technic, a median line incision was made, and the common bile duct brought up and 



EXCRETION Of CALCIUM CHLORIDE fROH BLOOD ( Therapeutic Dose ) 

• •MormoLl Doq £E> Therapeutic Dose that is 0.008 qm. for Kq. 

• • Jaun dreed Doq G. &6I Therapeutic Dose 0.008 qm. for Kq. 

• • Jaundiced 0oq G.166 Therapeutic Dose 0.008 q m . for kq. 

Fig. 2. — Chart showing the curve of excretion from the blood of therapeutic doses of intravenous 

calcium chlorid. 

doubly ligated; a section of about 1 cm. was removed. April 20, an unsuccessful attempt 
at reconstruction of the bile duct had been made. 

May 19, 1923, the dog was severely jaundiced. The body weight was 7.8 kg.; the 
therapeutic dose was 0.65 c.c. of 10 per cent, solution of calcium chlorid. The blood 
serum calcium before injection was 11.2 mg. for each 100 c.c.; 0.65 c.c. of a 10 per 
cent, solution of calcium chlorid was injected. Five minutes after injection it was 11.2 
mg.; fifteen minutes after, n .4 mg.; thirty minutes after, 9.9 mg.; one hour after, 9.9 
mg., and two hours after, 10.4 mg. 

RATE OF EXCRETION OF TEN TIMES THE THERAPEUTIC DOSE OF CALCIUM 
CHLORID GIVEN INTRAVENOUSLY IN NORMAL AND IN JAUNDICED DOGS 

Dog G267. N ormal . — The body weight was 7.5 kg. ; the therapeutic dose was 0.6 c.c. 
of a 10 per cent, solution. (This animal, for nine days previous to this date, had been 
given increasing multiples of the therapeutic dose, beginning with the therapeutic dose for 
this body weight of 0.6 c.c. and receiving 5.4 c.c. May 3, 1923.) 

May 4, 1923, 6 c.c. of a 10 per cent, solution of calcium chlorid was injected. The 
blood serum calcium before injection was 12.3 mg. for each 100 c.c. Six minutes after 
injection it was 26.3 mg.; ten minutes after, 25.8 mg.; fifteen minutes after, 25.2 mg.; 
thirty minutes after, 22.4 mg.; forty-five minutes after, 19.8 mg.; one hour after' 
21 mg.; two hours after, 11.3 mg., and twenty-four hours after, 9.6 mg. 

May 7, 6 c.c of a 10 per cent, solution of calcium chlorid was injected. The blood 
serum calcium before injection was 12.7 mg. for each 100 c.c. Five minutes after the 
injection it was 26.8 mg.; fifteen minutes after, 22.7 mg.; thirty minutes after, 22.1 mg.; 
one hour after, 19.6 mg.; two hours after, 16.6 mg.; three hours after, 15.3 mg . . f OU r 
hours after, 13.4 mg. and five and one-half hours after, 11.5 mg. 
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Dot 7 G166. Jaundiced . — March 20, 1923, under ether anesthesia and employing 
sterile technic, a median line incision was made and the common bile duct brought up and 
doubly ligated; a section of about x cm. was removed. April 20, an unsuccessful 
attempt at reconstruction of the bile duct had been made. 

May 17, 1923, the dog was severely jaundiced. The body weight was 7.8 kg. Six 
and five-tenths cubic centimetres of a 10 per cent, solution of calcium chlorid was injected 
intravenously. The blood serum calcium before injections was 10.5 mg. for each 100 c.c. 
Five minutes after injection it was 17.7 mg.; fifteen minutes after, 15.6 mg.; two hours 
after, 12.7 mg,; three hours after, 11.2 mg., and four hours after, 10.7 mg. 

THE LETHAL DOSE OE CALCIUM CHLORID (AQUEOUS 10 PER CENT. SOLUTION) 
INJECTED INTRAVENOUSLY INTO NORMAL AND JAUNDICED DOGS AT THE 

RATE OF I C.C. A MINUTE 


Dot 7 G267. Normal . — The body weight was 6.8 kg. A fay 7, 1923, under local 
anaesthesia and employing sterile technic, the right femoral vein was exposed and 



(.XCRfriOM or tnUiUM CMlORiOt fROn BLOOD (to* TUtTapcuUc Dene) 


#- • UotTnal Ooq £67 weiqkt 7.5k 10 X Therapeutic. Done that Is 6 c.c (0.066 qm. for kg) 

•- -• Jaundiced. Dog G 166 weight 7.6k I0X Therapeutic Dose ( 0.082 gm- lor kg) 

Fig. 3. — Chart showing the curve of excretion from the blood of ten times the therapeutic doses of 

intravenous calcium chlorid. 

brought up, a cannula was inserted, connected with a burette containing io per cent, 
calcium chlorid under constant pressure. The solution was allowed to run at a rate of 
i c.c. a minute. When 13 c.c. had been injected the respirations were slower and deeper. 
When 15.3 c.c. were injected, the animal was seized with tonic convulsions and expired. 

The dog received 15.3 c.c. of a 10 per cent, solution, or 1530 mg. calcium chlorid, 
which was equal to 225 mg. for each kilogram of body weight, an amount equal to 27.21 
times the therapeutic dose. The blood serum calcium before injection was 11.5 mg. f° r 
each 100 c.c., and at death it was 36.5 mg. 

Dog 2B. Normal . — The body weight was 10.7 kg. May 11, 1923, calcium chlorid 
was injected, using the same technic as in the previous experiment. When 4.5 c.c. were 
injected the animal was licking its mouth, swallowing rapidly, and respiration was 
increased. After receiving 5.5 c.c. the animal vomited; after 9.5 c.c. the rate of respiration 
was increased; after 11 c.c. the muscular tone was increased, after 13.5 c.c. respiration 
was markedly increased; after 15 c.c. there were spasms of the diaphragm; after 24.5 c.c. 
there were violent expiratory efforts, and when the animal had received 30.8 c.c. it had 
a generalized tonic convulsion and expired. 

The dog received 30.8 c.c. of a 10 per cent, solution, or 3080 mg. of calcium chlorid, 
which was equal to 287.85 mg. for each kilogram of body weight, an amount equal to 
34.89 times the therapeutic dose. The blood scrum calcium before injection was 10.3 mg- 
for each 100 c.c., and at death it was 42.9 mg. 

Dog G261. Jaundiced . — The body weight was 7.5 kg. May 2, 19231 under ether 
anaesthesia and employing sterile technic, a median line incision was made, and the 

548 


EXCRETION OF CALCIUM CHLORID FROM THE BLOOD STREAM 

common duct brought up and exposed for a distance of i cm. It was ligated distally 
and proximally, and about 8 mm. of duct between the ligatures removed. . 

Mav 1 8, calcium chlorid was injected by the same technic as m the previous experi- 
ments 'When 7 c.c. was injected the dog was licking its mouth. After receiving 
105 cc. the animal vomited; after x 5 c.c. there was prolonged expiration with ques- 
tionable stridor; after 16 c.c., grunting respiration; after i 7 c.c. there was a marked 
effort at swallowing; after 19 c.c., generalized tonic convulsion; after 21 c.c., grun g 

expiration, and after 22.8 c.c. the animal expired. ' . , . , 

The dog received 22.8 c.c. of a 10 per cent, solution, or 2280 mg. of calcium chlorid, 
which was equal to 304 mg. for each kilogram of body weight, an amount equal to 3 • 
times the therapeutic dose. The blood serum calcium before injection was 10.3 mg. 

for each 100 c.c., and at death it was 26.9 mg. 

Dog G166. Jaundiced . — The body weight was 7.8 kg. March 20, 1923, under ether 
anaesthesia and employing sterile technic, a median line incision was made, and the 
common bile duct brought up and doubly ligated ; a section of about 1 cm. was removed. 
April 20, an unsuccessful attempt at reconstruction of the bile duct had been made. 

May 21, the dog was severely jaundiced. Calcium chlorid was injected using the 
same technic as before. A median line incision was made in the neck, and both vagi were 
sectioned six hours previous to starting the injection; 1/1500 gr. of atropin was given 
fifteen minutes before the injection and repeated ten minutes later. When 7 c.c. was 
injected the animal developed clonic muscular spasm. After receiving 17 c.c., there was 
increased restlessness, and general behavior as to increased muscular activity as above; 
after 36 c.c. the animal expired. 

The dog received 36 c.c. of 10 per cent, solution, or 3600 mg. calcium chlorid, which 
was equal to 469.23 mg. for each kilogram of body weight, an amount equal to 56.8 times 
the therapeutic dose. The blood serum calcium before injection was 10.9 mg. for each 
too c.c., and at death it was 38.7 mg. (Table I). 


Table I. 

Summary of Results of Lethal Injection of Calcium Chlorid. 




Weight, 

kg. 

Lethal 
dose, mg. 
for each 
kg. 

Times the 
therapeu- 
tic dose 

Blood calcium 

| Mg. of calcium 
chlorid for each 
mg. increase in 
blood calcium 

Before 

After 

Normal 

G267 

6.8 

225 

27.27 

n -5 

36.5 

9.0 

dogs 

2B 

IO.7 

287.85 

34-89 

10.3 

42.9 

8.82 

Jaundiced 

G261 

7-5 

304 

36.8 

10.3 

26.9 

18.31 

dogs 

G166 

7.8 

469.23 

56.8 

10.9 

38.7 

16.87 


The figures in the last column of the tabulation were obtained by dividing 
the number of milligrams of calcium chlorid taken for each kilogram of body 
weight by the number of milligrams for each 100 c.c. increase in the blood 
calcium content. These figures show that it requires approximately double the 
amount of injected calcium to raise the blood serum calcium content of the 
jaundiced dog to the same level as that of the normal dog, in spite of the fact 
that the blood calcium content is practically the same in the jaundiced and 
normal dogs both before and after injection of a lethal dose, suggesting 

549 


a 



























BOWLER AND WALTERS 

calcium deficiency in the jaundiced animals which is not apparent in the blood 
serum calcium taken before the injection. This is borne out by the observation 
that although the lethal dose is larger in the jaundiced animal, the blood serum 
calcium contents taken at death are within a reasonable range of equality. 
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Of the 3640 cases examined, there were 1242 thyroidectomies for all 
types of goitre from January 1, 1919 to January i, 1923. Of these, sixteen 
were truly cancer, while eight were doubtful. A true percentage of 1.3 per 
cent, and a doubtful percentage of about 2 per cent, of all operated cases 
during this time. Of all cases examined, cancer occurred in the doubtful 
percentage of about 0.7 per cent, or less than 1 per cent. 

From the above figures we find that while cancer of the thyroid, on the 
surface is not very frequent, yet we do find that after a thorough microscopical 



Fig. 1. — Cancer of thyroid. 

examination of each specimen removed, that it is more frequent than ordin- 
arily supposed, and it is even possible that we are still overlooking a number 
of carcinomata by our present method of sectioning. In our laboratory we 
have been sectioning only those gross areas which appear suspicious to the 
naked eye — occlusion of the vessels and so on. In adenomata, carcinomatous 
areas have been found in almost any area within the periphery of the gland, 
where degenerative changes are in progress. 

Symptoms. — As was remarked earlier in the paper, it is not possible as jet 
to diagnose cancer of the thyroid early, because it is seldom primary, but rather 
occurs in adenomata of long standing, and when it finally displays itself m 
the surrounding structures or outside the periphery of the adenoma it is too 
late to effect even a palliative cure. Pain referable to a goitre and of 1 
frequent occurrence must always be looked upon as a suspicious sign. 
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JOSEPH L. DeCOURCY 

treatment of thyroid cancer but I feel that it may do damage in the destruction 
of the parathyroid bodies. 

Technic for Needling with Radium . — The wound is opened and the muscles 
separated as in the first step of a thyroidectomy. The needles are then inserted 
into one lobe of the mass, each needle being about J 4 inch apart. The wound 
is left open and the needles removed in 12 hours, the following morning, or 
twelve hours later the wound is closed. The patient is then kept under observa- 
tion for four weeks. Usually after two or three weeks the mass becomes 
cedematous and there is some danger of strangulation. About the fourth week 
the other lobe is needled. 

Following this treatment should be given a prolonged course of X-ray 
therapy. 
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occasionally be restored after a cessation of half an hour. Crile and Doliey 1 
maintain that massage should be performed simutaneously with arti- 
ficial respiration. 

Cardiac massage was first tried on a human in 1898, but the first successful 
case is reported by Darling and Lane in 1902. Bost 11 in 1923 was able to 
find only 75 cases in the literature, to which he added two more. In 20 per 
cent, of these cases the procedure was completely successful, in a few more 
the circulation was temporarily restored, for a few hours or days. To Bost’s 
77 cases we have added 23 found in the literature since 1918, which he did not 
include. This makes a total of 100 recorded cases and with the one we are 
reporting 101. But 25 of these cases were successful, including our own. 

It had been our impression that accidents of this kind were most apt to 
occur in those who had taken their anaesthetic badly and when the induction 
had been .accompanied by coughing and struggling, but the published reports 
do not bear this out. On the contrary in the few records in which this point 
is mentioned it is specifically stated that the induction of the anaesthesia had 
been particularly smooth. 

In recent British literature there are careful articles by Norbury, 12 Gunn 13 
and Levy," giving the results of their clinical and experimental studies in this 
subject. Their findings are so remarkably similar in character they may be 
summarized as follows : 

Artificial respiration they all agree is most important in conjunction with 
cardiac massage and must not be neglected. At times natural respiration may 
continue for several minutes after the heart has ceased beating but it is 
inefficient and little or no air is actually drawn into the lungs. Artificial 
respiration should be considered part of the technic of cardiac massage. 

All these writers urge that massage be instituted early — within two to 
three minutes after the cessation of the heart beat. The importance of this is 
also emphasized by the published case reports. Only one patient was 
permanently revived when massage had been started after a lapse of longer 
than ten minutes after the heart had become quiescent. 

The inefficiency of drugs is emphasized also by these studies. Gunn finds 
that adrenalin, in very" dilute solutions, will counteract the effect of chloroform 
and of chloral on .the perfused isolated mamalian heart; but in the intact 
animal, strong adrenalin solution thrown directly into the ventricles or heart 
muscle is apt to set up a ventricular fibrillation that will not be recovered 
from. It is obvious that if the heart and the circulation have stopped, drugs 
introduced under the skin cannot be absorbed. This was certainly demon 
strated in the case which we are reporting. When the pulsations of the heart 
have been restored, but are still slow, feeble and irregular, intravenous in u 
sion of salt solution containing a small quantity" of adrenalin is advise ) 
Norbury" ; Levy" recommends pituitrin intravenously" in the same circumstance. 

Levy claims that the entire function of massage is to maintain the circu a 
tion and not to furnish mechanical stimuli. We cannot follow his argu 
ment. There is no doubt that the heart can be so squeezed as to cause 
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it to empty and partially refill, and thereby maintain a feeble and inefficient 
circulation, enough perhaps to keep the vital centres viable; ^t that 
cannot he the entire role of cardiac massage. The functions of irrita- 
bility and contractility are eminently characteristic of the myocarcium. 
They begin to be manifest in earliest embryonal life, when the heait o 
chicken and doubtless of other embryos, begins rhythmic contractions 
almost before the mesenchyme has become differentiated to muscular tissue 
about the primitive heart tube, and they continue without interruption for 
many years in man and other long lived animals. The greatest mechanical 
imperfections of the heart, the greatest changes in its histology, in its- nutri- 
tion, or in its innervation are not sufficient to destroy its irritability or its 
contractility until the myocardium is too exhausted to respond, or until it has 
used up all of its stored nutriments. It is well known that the heart responds 
to any sort of irritation in the same way as other muscular tissues, namely, by 
contraction. All surgeons have seen various muscles twitch and contract 
when cut across, or have seen the muscles of an amputated limb respond by 
irregular contraction to the stimuli of pinching. A frog's heart separated from 
its body will beat for a period and finally become quiescent. After this time 
it will respond to mechanical stimuli of various kinds by strong contraction, 
and will continue to do so for hours, if it is kept moist. There is no reason 
to suspect that the mamalian heart differs in its irritability from the skeletal 
muscles of the same animal, or from that of cold blooded animals. Indeed 
they are known to react alike, save only that the mamalian heart loses its 
irritability earlier than that of cold blooded animals. Massage of the heart 
may, and probably does, maintain a feeble trickle of blood through the coronary 
circulation and perhaps through the brain, but it is not very efficient for this 
purpose. Its main effect certainly is to furnish a series of rhythmic mechani- 
cal stimuli. At first the heart resumes its function with one or perhaps two 
contractions to each stimulus; these natural contractions are infinitely more 
efficient to propel the blood than the squeezing of the hand, and must soon 
improve the nutrition of the myocardium, or remove enough of the toxic 
material so that it can resume automatic function. 

1. Methods of approach. The first method employed was the thoracic 
route, in which an osteoplastic flap is turned back, giving direct access to the 
heart. This method has been abandoned; it is time consuming when time 
cannot be spared, it tends to increase shock and usually causes pneumo- 
thorax. But the consumption of time is the principal objection to this 
avenue of approach. 

2. The abdominal subdiaphragmatic route. This is the method usually 
employed, as it is quick and easy, and seems the most natural approach In 
many cases, the necessary midline upper abdominal incision will have been 
made when the accident occurs. Through this incision the hand is inserted and 
the heart after being grasped between the thumb and forefingers is rhythmic- 
ally squeezed against the chest wall, which is supported on the outside by the 
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other hand. This method may fail, especially in adults, for in them the base 
of the heart, where contractility chiefly resides, and whence the heartbeat is 
normally propagated, cannot be reached through the diaphragm. If the heart 
has not been restored to activity within two minutes, further time must not 
be lost before incising the diaphragm and directly stimulating and massaging 
the heart. 

3. The abdominal transdiaphragmatic route. Through an upper abdomi- 
nal incision the diaphragm and pericardium are incised in an anteroposterior 
direction, the heart seized with the hand and rhythmically squeezed. By this 
method the heart has nearly always been induced to start beating, at least for a 
while, but the approach is difficult, especially the suturing of the diaphragm 
after the procedure is completed and this suturing, of course, must not 
he neglected. 

Bost 2 advocates separating the diaphragm from its insertion to the ribs by 
a two inch transverse incision. This is stretched, the hand plunged into the 
left thoracic cavity and the heart can then be effectively massaged through the 
unopened pericardium. He states that this is an easier route of access to the 
heart, and that the hand plugs the diaphragmatic opening and usually prevents 
pneumothorax, and finally that the subsequent suturing of the diaphragmatic 
wound is easier than in any other method. 

Whatever the approach the heart must be compressed at a slow rate, about 
20 times a minute, for when it resumes its beat it will start slowly. When 
rhythmic beating is initiated, the massage should be stopped, for fear of 
interfering with the natural beat. During the whole time that cardiac massage 
is being used, artificial respiration must be continued until this function, is 
again taken up automatically. 

The necessity for rapid action must be borne in mind. Although three 
recoveries s> 31 lm r e been reported where the arrest is said to have lasted for 
ten minutes or more, yet time passes very rapidly in such emergencies, and the 
duration may have been overestimated. The sooner massage is instituted after 
cessation of the heart beat, the greater is the probability of resuscitation. 
Hypodermic stimulation should be given coincidently ; it seems obvious that 
the intraventricular administration of adrenalin, as advocated by Crile, will be 
more certain and more efficient in its action if combined with massage. If the 
heart actually is arrested, it is doubtful if anything except direct massage will 
restore its beat. 

Case E. R. — (Germantown Hospital, No. 615.) A colored teamster, age thirty-one 
entered the Germantown Hospital, March 13, 1924, on account of abdominal pain and 
digestive disturbance of three years’ duration. Study in the medical ward led to a 
diagnosis of probable gastric or duodenal ulcer, and on March 24th he was transferre 
to the surgical service, and operated upon the same day. He received the usual pre 
operative preparation, including morphine sulphate, grains J4, and atropine sulphate, 
grains 1/150 hypodermically one-half hour before starting anesthesia. Physical examuia 
tion revealed no abnormality of the heart or lungs. The anaesthetic used was ether, given 
by the professional anaesthetist by the open drop method. 
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The patient started his anaesthetic well, but was very much excited during the second 
stage, struggled violently, breaking a heavy strap across his knees, and did not become 
quiet for several minutes ; however, he was ready for operation within the usual time, and 
when the operation was started he was in good condition and fairly well relaxed. His 
pupils still reacted to light. 

An upper abdominal right rectus incision was made, the stomach was picked up, and 
some traction made to expose the pyloris, when without warning he ceased to breathe, 
though the exposed viscera remained a good color. The pulse at the temporal arteries 
was at first strong but rapidly became weaker. 

Artificial respiration was at once instituted but there was no response ; Even rythmic 
testicular stimulation was unavailing. In about ten minutes it was reported that the 
pulse could no longer be felt at the temples. Hypodermic medication was then ordered. 
The operator, inserted his right hand into the abdomen through the abdominal incision 
and felt that the heart was absolutely quiescent. At the same time, it was noted that 
the exposed abdominal organs and mucous membranes began to show a very deep 
cyanosis, rapidly approaching blackness. 

The heart was then gently grasped by the thumb and fingers of the right hand and 
rythmically squeezed against the chest wall at the rate of about 20 times a minute. 
Artificial respiration was continued synchronous with this process of cardiac massage and 
20 minims of adrenalin and 1/75 of a grain of atropine sulphate, which had been ordered 
previously were injected into the deltoid muscle. After 15 or 20 squeezes the heart began 
to respond to the mechanical stimulation by a feeble tremor which presently was followed 
by several twitchings and in about three minutes from the time the massage was first 
started it had resumed its regular contraction but at a very slow rate. The pulse then 
gradually returned at the temples, and the cyanosis began to diminish. After several more 
minutes, voluntary respiratory efforts were made; these became deeper and more efficient 
and regular, and artificial respiration was finally discontinued about 15 minutes after it 
had been commenced. It should be noted that at the time the adrenalin and atropine were 
injected there was no circulation to absorb these drugs from the tissues; and that the 
heart had resumed its beating before they could have been absorbed. 

The operation which had been planned was then proceeded with. A gastro-enterostomy 
was done for a duodenal ulcer that was palpable and visible and a chronically diseased 
appendix was removed. The subsequent course of the patient was uneventful and he was 
discharged, free from symptoms, on April 8, 1924. 


We have found 23 cases in the literature since 1918 which were not 
included in those collected by Bost in his article in 1923. Fourteen of these 
cases were reported by Norbury, who claims 3 successes. 


Case I.— The patient, a French soldier, 3 had been wounded with retention of a shell 
fragment in the left lung. During the operation by Lefevre for its removal, the patient’s 
cardiac action ceased without warning. As the thorax was already opened, the wound 
was enlarged, the heart grasped through the pericardium, and rhythmically squeezed. It 
soon resumed its beating, and the wound was closed. The patient recovered consciousness 
but died the next day. The cause of death was not evident. 

At the same meeting of the Societe de Chirurgerie de Paris, Chevassu reported a 
somewhat similar case. 1 

Case H.-The patient was brought to LaPitie Hospital, apparently dead from a stab 
wound m the left chest. Although it seemed useless, the skin was hurriedly prepared 
and thoractomy was done This revealed that there was a penetrating wound of the 
nght ventricle and that the heart was almost motionless, though it was observed to twitch 
from time to tune. The ventricular wound was sutured, which was enough stimulation to 
start cardiac contraction. The patient was sent to the ward, and for a time survived 
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but died on the second day of sepsis. The autopsy showed a purulent pericarditis very 
possibly the result of the somewhat hasty pre-operative preparation. 

Case III.— This patient, recorded by Daly 4 was a patient in a British Base Hospital 
who was almost ready to be returned to the front. During an enemy air raid, he was 
seriously wounded in the abdomen and left thigh and bled profusely. Although it was 
feared he might not survive the operation it was felt that the wounds must be repaired. 
During the operation his heart and respiration ceased ; he was revived by subdiaphragmatic 
massage hut died 22 hours later. Daly felt that this death was due to hemorrhage, and 
that if it had been possible to transfuse him, his life might have been saved. 

Case IV. — During an exploratory laparotomy under chloroform-ether mixture, 
another case reported by Powell r ' the patient's heart stopped, but it was quickly revived 
by cardiac massage. The ultimate fate of this patient is not stated. 

Case V. — Siiipway reports a patient 0 who was a man of sixty years of age under- 
going an exploratory operation under ether. When his stomach was pulled upon respira- 
tion ceased followed by a cessation of the heart heats. The usual measures of resuscitation 
failed, hut subdiaphragmatic cardiac massage quickly revived him. The end result was 
not stated. 

Case VI. — Reported by Appekly.’ Was a stout woman undergoing a pelvic operation 
under ether. The abdomen was opened ; when she was raised into the Trendelenburg 
position, her heart and respiration ceased, and her heart, felt through the diaphragm, was 
perfectly flaccid and immobile. The table was promptly leveled, and the heart massaged; 
the circulation was soon restored and the operation proceeded with. Near the close of 
the operation she was again placed in the Trendelenburg position but her pulse became so 
weak and irregular that it could not he maintained and the level position had to 
be restored. 

Case VII. — Haim. During a cholecystectomy, started under local and completed 
under general atuesthesia, with Billroth’s mixture of alcohol, chloroform and ether, the 
patient’s heart and respiration stopped. Various measures were tried unsuccessfully for 
20 minutes, when cardiac massage was begun. This restored the circulation after about 
five minutes, when the operation was completed. This patient made a good recovery from 
the anesthetic, and had a normal convalescence. 

Case VIII. — This patient reported by Petty," was an elderly man, who was suffering 
from chronic indigestion. An exploratory operation was begun using chloroform and 
ether mixture for the anesthesia. The induction of narcosis was quiet, without struggling. 
When his stomach was exposed and the pyloric end pulled upon, respiration ceased, and 
then the heart ceased heating. After ten minutes’ trial of ordinary measures, without 
success, cardiac massage was started. It was successful, but could not be given up for 
seven minutes, at the end of which time the pulse was full and strong. The operation 
was abandoned and the wound repaired. It healed per printout and the patient had a nor- 
mal convalescence. 

Case IX. — Coleman . 10 During an operation for gnstro-enterostomy, the patients 
heart and respiration ceased. Various measures were used unavailingly for one-half hour, 
at this time the heart was perfectly quiescent and flaccid. Cardiac massage and artificia 
respiration were started and persisted in for 45 minutes. After this time irregu ar 
cardiac contraction and occasional respiratory efforts were resumed, but they finally ie 
away and ceased permanently after two hours. 

CONCLUSIONS 

I. The earlier cardiac massage is instituted after cessation of the heart 
beat, the greater is the likelihood of success. Time should not be lost waiting 
for hypodermic stimulation to act. If the circulation has actually stoppe , it 
cannot act. 
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LATE RESULTS OF SPLENECTOMY FOR TRAUMATIC 
RUPTURE OF THE SPLEEN* 

By Damon B. Pfeiffer, M.D. 

ASD 

Calvin M. Smyth, Jr., M.D. 
of Philadelphia, Pa. 

That the spleen is not essential to life, has been proven beyond any doubt,' 
and the justification for its removal under certain conditions admits of no 
argument, but that life proceeds in the same orderly fashion after removal, is 
a point on which the last word has possibly not been said. The results of 
splenectomy for the various anemias, tuberculosis, abscess, etc., cannot be 
offered in evidence because we are dealing in these cases with an abnormal 
spleen under abnormal conditions. In splenectomy for traumatic rupture, 
we are dealing presumably with normal spleens in normal individuals, and it 
is to these cases that we must look for information. In reviewing the litera- 
ture on this subject, one is impressed forcibly with the fact that there has been 
very little attempt to follow such patients for any length of time and in any 
numbers. The remote consequences of splenectomy should properly be sought 
in a study of the changes taking place in the various functions of the spleen, 
but as these are at present, more or less hypothetical, such a method is not 
practical for clinical purposes. The functions of the spleen have recently 
been summarized by Kahn. The more important functions of the spleen, 
according to our present knowledge are : 

(a) The formation of white blood-cells, particularly lymphocytes; blood 
platelets are produced under normal conditions in the spleen, but other organs 
may take on this function vicariously. 

(b) The splenic pulp serves as a place where the red blood-cells are dis- 
carded and undergo destruction and phagocytosis by the macrophages. This 
is a selective function, and determines which cells are to undergo destruction 
and which are to continue in the circulation. 

(c) The spleen is a storehouse for iron, especially the iron which is 
liberated from the decomposition of the blood tissues. The iron output is 
increased after experimental splenectomy and in the haemolytic anemias. 

(d) That the spleen plays an important role in digestion, internal secretion, 
or metabolism, has not been established. The organ does act as a mechanical 
filter for bacteria and other particulate bodies. 

Kahn’s conclusions regarding the effect of splenectomy, are in genera , 
that there is a temporary anemia of both red cells and haemoglobin, with a 
leucocytosis which persists for about a year, and that there is an increase in 
total fats and cholesterin in the blood following the ope ration. No chang es 

* Read before the Philadelphia Academy of Surgery, May 5> i9 2 4- 
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in the metabolism of sugar, CO„ or in basal metabolism were noted. The 
statement is made, but not substantiated that splenic function is usually com- 
pensated within live weeks after splenectomy. Pearce and Krumbhaar, m an 
exhaustive experimental study on dogs, conclude that the effects of splenectomy 
may be summed up as follows : 

1. An anemia of red cells and haemoglobin, which tends to recover, the 
haemoglobin being reduced more than the red cells. 

2. Increased resistance of the erythrocytes. 

3. Lessened tendency to jaundice when haemolytic agents are administered. 

Other changes which occur less constantly are also mentioned but are not 

applicable for clinical consideration. In general, the dogs returned to normal 
in from 2^ to 3 months. Wolferth has shown that substantially the same 
results follow splenectomy in albino rats. Krumbhaar and Musser found that 
in the monkey the anemia was much less marked than in dog or man, but that 
the resistance of the red cells was increased. Experimental work of many 
others, too numerous to mention, has laid particular stress on one or more 
of the above mentioned facts, but the findings in general are in accord with 
those of Pearce whose work included all of the data available at the time. 

The results of splenectomy for traumatic rupture were reviewed by 
Lewerenz who collected the records of 135 cases up to 1900. Of these, 104 
died; the majority in the first 24 hours, a mortality of 77.8 per cent. Since 
then the results have been far better, as is to be expected when viewed in the 
light of improvement in technic, earlier operation and better after-treatment. 
The operative mortality at present compares favorably with that of rupture of 
any other viscus. The later literature on traumatic rupture, and other matters 
pertaining to the spleen is apallingly voluminous, but the great majority of 
contributions consist in reports of one or more cases and are strictly surgical 
in character. There is a striking lack of published information regarding the 
more remote effects following removal of the presumably normal spleen. 
Staehelin collected the results in 21 cases, one of his own and twenty from 
the literature and personal communications. Analysis of this series gives 
valuable information regarding the blood picture following splenectomy, but 
the cases were followed only in one instance for as long as one year, and the 
majority for much shorter periods. It is apparent from analysis of these 
cases that no preliminary counts were made and in no instance with the excep- 
tion of Staehelin’s own case were the counts taken at regular intervals. The 
findings in all cases show a definite anemia of both red cells and hemoglobin, 
but a wide variation in the degree of anemia. The leucocytes were increased 
in every case, but here the variations are even greater than in the red cells 
and haemoglobin. Meyers reports a rather unique and intensive study of the 
blood picture in one case, in' which 26 counts were taken following the opera- 
tion, the first being taken after six hours and the last at the end of three 
months, at which time the patient’s blood picture was on the up grade but still 
below normal. This study is not of any great value on account of the brief 
period covered. H.tzrot reported the results in five cases of traumatic rupture, 
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four of which recovered. His recorded observations cover periods of a few 
weeks or months but the impression is conveyed that the splenectomized indi- 
viduals were all normal at the end of one year. In general the changes noted 
by Hitzrot were : i. Anemia which gradually returned to normal in from i to 
3 months. 2. Increased resistance of red cells. 3. Increased output of iron in 
stools. 4. Increase in total fat and cholesterin in the blood. 5. No change 
in opsonins and agglutinins. 

The observations in 3, 4 and 5 are not especially significant as no pre- 
liminary tests were made and tbe normal figures are not constant. All four 
cases showed a leucocytosis varying from 19,800 to 68,000, but all were 
normal at the end of three months. No detailed blood counts are given. 

Other changes following removal of the presumably normal spleen have 
been noted by many writers. These are (a) enlargement of the superficial 
lymph-nodes, (b) increased tendency to sleep, (c) increase in weight and 
appetite, (d) failure of proper growth, and (e) decreased resistance 
to infection. 

A most interesting case is reported by Lee in which the patient had had 
splenectomy performed at the age of fourteen, for traumatic rupture. Fifteen 
years later Lee again opened the abdomen for intestinal obstruction and in the 
course of the operation found the entire small intestine studded with small 
tumors which looked like splenic tissue. Two of these were removed and were 
diagnosed as spleen by microscopic examination. Lee states that there were 
about 300 of these tumors, in the aggregate being equal to a normal spleen. 
The conclusion was drawn that spleen cells had been set free at the time of 
the rupture. This sort of thing may possibly be of importance in explaining the 
absence of anemia in some cases. The fact that accessory or supernumerary 
spleens occur in a percentage of cases, also has a definite bearing on the produc- 
tion of symptoms following splenectomy. 

We wish to add to those already discussed, the reports of four cases m 
which the spleen was removed following traumatic subcutaneous rupture. 

Case I. — M. A., aged fourteen, admitted to University Hospital. September 12, 1921, 
complaining of pain in the abdomen. The patient had been struck in the abdomen by a 
blow of the fist in a fight. He suffered severe pain at the time and was taken home. ,e 
pain became progressively worse and he was brought to the hospital in the patrol. ien 
admitted the patient was pale, restless and markedly shocked. He complained of se\cre 
generalized abdominal pain. The abdomen was quite rigid and peristalsis was exagger 
ated. Both flanks were dull and the point of maximum tenderness was located o\er tie 
right lobe of the liver. Blood count: Red blood-cells, 3,950,000; white blood-cells, 3 2 . 000 ’ 
hamioglobin, 65 per cent. 

Operation . — Right rectus incision. Peritoneal cavity full of blood. Liver foun 0 
be intact, but palpation disclosed the spleen partially detached from the pedicle an ^ 
small laceration on the anterior surface. The incision was curved to the left an S P en ^ 
tomy done. The wound was closed without drainage. Convalescence was uncomp ica 
and the patient was discharged on October 21st. . . 

Since operation the patient has had two attacks of abdominal pain, both^ 0 ^tion 
dietary indiscretions. He was admitted to the hospital for study. An X-ray exami 
of the gastro-intestinal tract was negative. 
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When seen two years after operation the patient was rather undersized, but had 
grown a good deal in the past two years. There was a moderate anaemia, as shown by the 
blood count, and a marked lymphoid hyperplasia of all the superficial lymph-nodes 

Case II. A. F., aged fourteen, admitted to Abington Hospital, February io, 1922, 

complaining of pain in abdomen. He had been struck in the abdomen by a sled. This was 
followed at once by severe pain in the left side which was referred to the left shoulder. 
He was brought to the hospital at once. When admitted he was in pronounced shock, 
temperature 96, pulse 100, very poor quality. There is dulness in the left flank. Blood 
count: Red blood-cells, 3,400,000; white blood-cells, 28,000; haemoglobin, 62 per cent. 

Operation . — Left rectus incision. Peritoneal cavity contained large amount of fluid 
blood and clots in upper portion. Spleen ruptured. Splenectomy done. Wound closed 


without drainage. 

Convalescence uneventful. Discharged March 7. One year and eight months after 
operation the patient was perfectly well. He had had no intercurrent infections, but 
the blood examination showed a definite though moderate anaemia. There was a general 
hyperplasia of the superficial lymphatics. 

In January, 1924, this boy was struck by a train at a grade crossing and instantly 
killed. 

Case III. — D. K., aged sixteen, was admitted to University Hospital, February 8, 
1920, complaining of pain in abdomen. While coasting, he had been thrown against a 
tree and “ had the wind knocked out of him.” He at once noticed a sharp pain in the left 
side and was unable to walk. The pain was also referred to the left shoulder and was 
particularly severe on inspiration. On admission to hospital, he was pale and apparently 
in great pain. The temperature was subnormal, the pulse small and running, rate 140. 
The respirations were slow, labored and painful. Abdomen, tense, tender, silent and dull 
to percussion in the left flank. 

Operation . — Left rectus incision. Peritoneum filled with blood and clots, especially 
in the left upper quadrant. The spleen was completely detached from its vessels and 
lying free in abdomen in two pieces. The vessels seemed to be located in a mass of bloody 
cellular tissue and were oversewn. A large pack was placed over the pedicle and the 
wound drained with a rubber tube. The patient was given 750 c.c. of salt solution intra- 
venously on the table. 

The following day the blood picture was : Hemoglobin, 61 per cent. ; red blood-cells, 
4.250,000 ; white blood-cells, 25,000. The differential count showed : Polymorphonuclears, 
65 per cent. ; lymphocytes, 27 per cent. ; large mononuclears and transitionals, 7 per cent. ; 
cosinophiles, 1 per cent. The packing was removed on the seventh day. Following 
removal of packing the temperature gradually climbed, and on March 2 the wound was 
reopened with the idea that a residual abscess had formed. No abscess was found. 

The patient was discharged April 22 still running a temperature, but with a healed 
wound and no other complications. 


In November, 1923, three years and nine months after operation, the patient has 
gained considerable weight but has, as he puts it, no " pep.” There is a moderate amemia, 
as shown by the blood count, and a generalized lymphoid hyperplasia. 

Case IV.— E. M„ aged seven years, was admitted to Abington Hospital, November 
complaining of pain in the abdomen. He had been struck bv an automobile 
winch is said to have passed over the abdomen. He was admitted to hospital in the 
evening of same day in state of moderate shock. Temperature 97, pulse 120, respirations 
24. Abdomen rigid, flat, no tenderness over liver or spleen. Diagnosis of intraperitoneal 
injury made, although unable to localize anything. 

Operation. Right rectus incision. Cavity full of blood. Spleen palpated and found 
to be ruptured. Left rectus incision (high) added and splenectomy done. Pulse rose 
to ibo during operation and saline solution given intravenously. Blood counts November 
17, December 1, post-operative: refer to Table I. 
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Convalescence was uneventful and patient was discharged in good condition Decem- 
ber 8. Examination three years after accident. Patient has grown quite tall, but has not 
gained weight as he should. He has had measles, whooping cough and repeated colds and 
sore throat since operation. His mother says that he does not seem to be very energetic. 
There is a rather marked anaemia with 65 per cent, of haemoglobin, but a normal leucocyte 
count. There is a generalized lymphoid hyperplasia. 

Table I 

Tabic of Blood Count Rcsulls 


Differential Fragility of RBC. Platelets 

Time in relation Hb. _ 

Case to operation Per RBC. WBC. p cr 1 p cr 1 p er I | 1 


I. Pre. op 65 3,950,000 32,000 

1 yr., 8 mo 75 5,490,000 8,900* 66 24 10 o o 

2 yrs., 2 mo. . . . 80 4,160,000 5,600 60 . . 10 3 o 0.700.30 200,000 

Age 14. 


II. Pre. op 62 3,400,000 28,000 

27 days 56 3,160,00015,500 

1 yr., 9 mo 70 3,840,000 7,800 65 26 4 3 2 0.38 0.28 276,000 

Age 16. 


III. 24 hours 61 4,250,00025,200 61 27 7 1 o 

1 week 62 4,200,00023,000 68 18 13 o 1 

2 weeks 17,000 


4 WCUVO I / ,uuu .. .. .. • • 

37 days 70 4,100,00014,000 68 28 3 1 o 

3 yrs., 9 mo. . . . 86 4,380,000 9,400 59 26 15 o o 0.450.25 320,000 

Age 16 


IV. 48 hours 25,000 

1 week 62 3,880,000 18,000 64 23 6 6 j Excessive 

but not 
counted. 

30 days 72 4,320,00012,000 58 28 7 5 2 Excessive 

but not 
counted. 

3 years 65 3,460,000 8,200 80 n 8 o 1 0.380.28 321,000 

Age 14. 


* Patient had an acute abdominal attack, during which two white counts were taken 16,206 and 
iS.ooo, showing normal reaction to injection. 

The accompanying table shows the results of observations on the blood 
pictures of these individuals. These four cases have been followed for periods 
ranging from one year and nine months in the shortest to three years and 
nine months in the longest. It will be noted that in every instance the patient 
still has a mild though distinct anemia. The white cell count has returned in 
all to within normal limits. All have pronounced enlargement of the superficial 
lymph glands. All complain of tiring easily. The changes in the resistance of 
the red cells is not constant. The platelet count is low in all if we take 600,000 
as normal. No marked change in the structure of the red cells is apparent. 
These patients were all adolescent boys, and normal growth and development 
has not in any way been interfered with by splenectomy. How then s iou ^ 
patients who have had splenectomy done for traumatic rupture be regar e • 
Whatever else they may or may not have,, they show a secondary anemia w n 
while of mild degree, is quite definite. The symptoms which these cases ex 11 
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SPLENECTOMY FOR TRAUMATIC RUPTURE OF THE SPLEEN 

have been attributed by various writers to many different things, but with 
the exception of the lymphoid hyperplasia, the symptoms might well be due 
to the anemia. If this be true, it follows that the anemia should receive active 
treatment, for from a standpoint of general health there is a great difference 
between three and four million red cells per cm. One individual is well the 
other is, if not actually sick, at least below par. Does the fact that the anemia 
is due to removal of the spleen, make it different from any other secondary 
anemia from the standpoint of treatment? Injection of protein free splenic 
extracts will produce an increase in red cells and htemoglobin in normal experi- 
mental animals, but Pearce and ICrumbhaar found that feeding of fresh beef 
spleen to splenectomized dogs produced no change in the blood picture. 

Leake has recently shown that there is a decided increase in red cells and 
haemoglobin in normal men, following the oral administration of combined 
splenic and red bone marrow extracts, and he suggests that the procedure may 
be of value in the treatment of certain anemias. No data is available as to the 
value of such therapy in splenectomized individuals, but it would seem to be 
worth trying. The administration of iron by hypodermic or intravenous injec- 
tion is indicated in these cases and in our series Case III which shows much 
the best blood picture of the four, was the only one to receive such treat- 
ment. Small blood transfusions during convalescence would seem a rational 
procedure in stimulating the blood forming organs at the time when such 
stimulation is most needed. 


CONCLUSION 

1. Individuals splenectomized for traumatic rupture usually show a definite 
and persistant anemia which in our series did not fully recover under the 
ordinary conditions of life, and therefore requires prolonged observation 
and treatment. 

2. That the spleen exercises an important function, is evidenced by the 
hyperplasia of lymphoid tissue throughout the body, and of splenic tissue which 
remains after splenectomy. 

3. Decreased bodily vigor and resistance, often noted clinically and experi- 
mentally, may depend on anemia, but in the present state of our knowledge, it 
is impossible to exclude endocrine or metabolic disturbances as yet unknown. 

4. There is no evidence of such adverse influence on health or longevity as 
to conti aindicate splenectomy for traumatic rupture, which is ordinarilv the 
operation of choice. 
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Convalescence was uneventful and patient was discharged in good condition Decem- 
ber 8. Examination three years after accident. Patient has grown quite tall, but has not 
gained weight as lie should. He has had measles, whooping cough and repeated colds and 
sore throat since operation. His mother says that he does not seem to be very energetic. 
There is a rather marked anaemia with 65 per cent, of hemoglobin, but a normal leucocyte 
count. There is a generalized lymphoid hyperplasia. 


Table I 


Tabic of Blood Count Results 


Case 


Time in relation 
to operation 


Hb. 

Per 

cent. 


RBC. 


WBC. 


Differential 


Per Per Per 
cent. cent, cent 


Fragility of RBC. Platelets 


I. 


Pre. op 

1 yr., 8 mo.. 

2 yrs., 2 mo. 
Age 14. 


II. 


Pro. op. . . . 
27 days. . . 
1 yr., 9 mo. 
Age 16. 


65 

75 

80 


3,950,000, 

5.490.000 

4.160.000 


132,000 

8,900* 

5,600 


66 

60 


24 


10 

10 


o 

o 


0.70 


0.30 


62 

56 


3.400.000 

3.160.000 

3.840.000 


28,000 

15.500 

7,800 


65 


26 


0.38 


0.28 


200,000 


276,000 


III. 


24 hours . . . 

1 week 

2 weeks. . . . 

37 days 

3 yrs., 9 mo. 

Age 16 


IV. 


48 hours . 
1 week . . . 


30 days . 


3 years. 
Age 14. 


61 

62 


4.250.000 

4.200.000 


70 

86 


4.100.000 

4.380.000 


25,200 

23.000 

17.000 

14.000 
9,400 


61 

68 

68 

59 


27 
18 

28 
26 


7 

13 

3 

15 


0.45 


0.25 


320,000 


62 


65 


3.880.000 

4.320.000 

3.460.000 


25.000 

18.000 


12,000 

8,200 


64 

58 

80 


23 


28 


1 1 


0.38 


0.28 


Excessive 
but not 
counted. 
Excessive 
but not 
counted. 

321,000 


♦Patient had an acute abdominal attack, during which two white counts were taken 16,206 and 
iS.ooo, showing normal reaction to injection. 


The accompanying table shows the results of observations on the blood 
pictures of these individuals. These four cases have been followed for periods 
ranging from one year and nine months in the shortest to three years and 
nine months in the longest. It will be noted that in every instance the patient 
still has a mild though distinct anemia. The white cell count has returned m 
all to within normal limits. All have pronounced enlargement of the superficial 
lymph glands. All complain of tiring easily. The changes in the resistance of 
the red cells is not constant. The platelet count is low in all if we take 600,000 
as normal. No marked change in the structure of the red cells is apparent. 
These patients were all adolescent boys, and normal growth and development 
has not in any way been interfered with by splenectomy. How then sl ° u 
patients who have had splenectomy done for traumatic rupture be regar e • 
Whatever else they may or may not have, they show a secondary anemia w n c 
while of mild degree, is quite definite. The symptoms which these cases ex n 
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this was accompanied by vomiting during the same time. She was under the care of 
various physicians for several months, but the mass continued to increase rapidly in 
size up to one month before entry. At that time the parents think that it decreased 
some in size. Three weeks before entry the patient again was seized with severe 
abdominal pain, especially on the left side, radiating to the chest and pelvis. This was 
more or less continuous up to the time of entry but unaccompanied by urinary disturbances, 
fever, diarrhoea or constipation. During this time the patient had been up and around 
and playing. The parents think that there has been some loss in weight. 

— „ Physical exami- 

- * nation showed a 

^ '• ^ iated ^ 
<liscomfort ' n * '' e 
jKlf f \ j was dark in color. 

) s ears, 

|flH f**'' j pie line. No mur- 

| £ ™ ; , | were negative ^ cx- 

1 - expansion. The ab- 

Fig. i. — Photograph showing front and lateral view of patient. Note the domen was mark 
marked abdominal distention. e( j]y an[ J uniformly 

distended (Fig. i). The superficial veins were markedly distended. Palpation retea 
an almost stony hard resistance over the entire left side from the costal n ’ ar ® 
to the iliac crest and extending to the right as far as the midline above an 


right posterior iliac crest below. The border thus formed was 


round and smooth, 


forming almost a straight line. In the left loin there was a bulging a out e 
of an orange and also of a stony hard consistency. The surface of the tumor 
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This made it possible to clamp and cut the pedicle which was smaller even than for 
a normal kidney. Following the removal of the tumor the patient went into shock. 
Stimulation with adrenalin and caffein failed to help and the patient died at the close 
of the operation. 

Patholor/ic Examination. Gross Pathology.— Specimen consists of spherical tumor 
weighing 4.5 kg. (9.9 pounds) and measuring 30 cm. in dimensions. It is surrounded 
by a firm, thick capsule, except in one place, where the capsule is th'n and rupture of 
the mass has occurred. The tumor is fairly firm and elastic, except for small areas 

which have a cystic sensation. 
O11 section through the middle 
of the mass is seen a fibrous 
capsule varying from 0.1 to 1.0 
cm. in thickness. The cut sur- 
face presents a varied picture 
due to multiple areas of hemor- 
rhagic extravasation, degener- 
ation and necrosis with 
multiple cyst formations. The 
major part of the mass, how- 
ever, presents a solid yellow- 
ish-white cellular surface 
almost like lard in appearance, 
such as characterizes hyper- 
nephroma. The tissue is every- 
where quite friable and lacks 
supporting stroma (Figs. 3 
and 4). 

Microscopic Pathology.— 
Section shows a picture which 
is uniform throughout, 
characteristic of an extremely 
malignant adenocarcinoma. 

„ . . r . . , The individual cells are small, 

1'IG. 3. — Photograph of gross specimen of embryonic mi'tcu •imp 

tumor of reported case. The tumor was 30 cm. in diameter and slender, columnar Ul type- 
weighed 9.9 pounds. The g i ands are well formed 

and packed closely together with abundant proliferation in and about them of similar cells 
which have escaped bounds. Indeed, in areas the gland formation is almost entirely lost 
and replaced by solid fields of these small hypercbromic cells which show abundant typica 
and atypical mitoses. There is a small amount of loose stroma. Large areas of necrosis 
are seen. Blood-vessels are infrequent. No heterologous tissue is seen that would suggest 
a teratomatous origin. The glands are all lined by several layers of cells, often encroaching 
markedly' on their lumina. The cells bear no direct resemblance to adult renal cells, nor 
does it reproduce the structure of any' adrenal tumor either medullary or cortical. The ce 
type is characteristic of renal blastoma to which the origin of this tumor can undoubte y 
be attributed. Other sections through the capsule show a few atrophic sclerosed i> r ° 
nephrotic glomeruli. The remainder of the thinned-out parenchyma has been rcplaccc ) 
connective tissue and other chronic inflammatory' elements (Figs. 5 - 8 )- 

It belongs to the rare group of tumors of the kidney occurring more common y ^ 
infants than adults, rapidly growing and malignant but showing little te ”J^a rc i- 
metastasize, known as embryonal adenocarcinoma. Diagnosis. Embryonal a eno 
noma of left kidney. 

Discussion . — Since the tumor in the reported case is of the 
embryonic type,” the one most usually found in infancy and chil too , 
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Hirschfeld’s theory and the more complex types according to Wilms’ theory. 
It is best for the present to consider them as being mixed tumors of some 
obscure embryologic origin. Indeed, the problem here is as perplexing as 
that of the testicular tumors.- Probably the explanation of one will give 
some clue to the other. 

The modern views regarding the pathogenesis of “ mixed tumors ” of the 
kidney may, therefore, be summarized in three groups (Fraser) : 

(a) That their origin is due to inclusions of Wolffian body tissue which 
has become displaced and persists among the cells of the developing kidney or 
metanephros (Birch-Hirschfeld). 

(b) That aberrant cells of the myotome and sclerotome are responsible 
for the tumor growth and that the apparent mixed character is to be explained 
by the varying constituents which enter into the ultimate formation (Wilms). 

(c) That these tumors are not due to inclusions from extra-renal sources, 
but are derived from the embryonic tissue of the true kidney, this tissue 
persisting and becoming metamorphosed into cellular structures of various 
types (Busse, Muus, Ewing). 

Classification. — No definite classification of kidney tumors has as yet 
been arrived at, due to the uncertain knowledge of pathogenesis. Many 
classifications have been brought forward. We. offer the following simple one 
from Eisendrath : 

I. Primary Neoplasms of the Parenchyma. 

1. Epithelial type. 

(a) Adenoma. 

( b ) Carcinoma. 

2. Connective tissue type. 

(a) Benign — fibroma, myxoma, chondroma, leio and 

rhabdomyoma, angioma. 

( b ) Malignant — sarcoma. 

(c) Embryonal adenomyosarcoma — also called teratoma or 

mixed-cell tumors. 

3. Neoplasms due 1o misplaced adrenal rests — hypernephroma. 

II. Primary Neoplasms of the Renal Pelvis. 

1. Epithelial type. 

(a) Papilloma. 

(b) Papillary carcinoma. 

(c) Epithelioma (squamous cell). 

Pathology. — Grossly, these tumors may assume large proportions. The) 
grow apparently from within so that they come to lie within a distended rena 
capsule, their rapid growth being a notable feature. . 

Macroscopically they usually are either solid opaque tumors or mu tip 1 
cystic. If the latter, they have been found to be not unlike the congenita c)s 
kidney. These cysts have been found to contain clear or straw-colore 
Areas of necrosis and hemorrhage may occasionally be encountered as in 0 
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tumors. Cross-section shows lobulation of the tumor tissue or multiple cyst 
formation with areas of hemorrhagic necrosis. The former may usually be 
accounted for by the preponderance of glandular, fibrous, muscular or 

cellular tissue. 

Microscopically a very complex picture may be presented and yet a 
characteristic distinguishing one. As the many names in the literature indi- 



Fig. 4. — Photograph of cross-section of tumor showing multiple cyst formation, areas of hemorrhagic 
extravasation, degeneration and necrosis Note the enclosing thick firm capsule. 

cate, various types of tissues may be encountered. The picture most usually 
seen is a mixed embryonic one. According to Ewing “ the usual composition 
is one of isolated tubules of high cylindrical or cubical cells with indistinct 
lumina surrounded by broad zones of indifferent spindle-cells, on which is 
based the designation of adenosarcoma.” The rapid growing tumors are 
usually cellular, showing practically no differentiation. If these cells are in 
excess, the term “ adenosarcoma ” has been used to designate them. If the 
tubular elements are dominant as in the case reported the term “ adeno- 
carcinoma ” has been applied. In some, abortive attempts at glomerular for- 
mation can be seen. Many other types of tissue are occasionally found such 
as smooth or striated muscle, elastic fibres, myxomatous tissue, cartilage, bone 
and fatty tissue. The whole picture is of a mixed embryonic type. Should 
metastases occur, they are usually of the cellular or sarcomatous type, although 
striated muscle cells have been reported in lung metastases. Fraser has 
brought forth the idea that these tumors may be of low malignancy at first 
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at which time it is mostly of adenomatous tissue and later changes to one of 
high malignancy, grows rapidly, assumes a sarcomatous structure and infil- 
trates quite markedly. 


Table I. 

Analysis of Statistics Relative to Incidence of Kidney Tumors in Human Beings. 


Number of 
cases 

Number of 
renal tumors 

Percentage 


4.500 

9 

0.2 


37.000 

23 

0.06 


4.505 

9 

0.019 


1.03s 

87 

8.00 


47.040 

128 

0.25 (1 in 400) 


15.000 

7 

0.04 


2,260 

I 

0.04 


3.210 

6 

0.18 


20,470 

14 

0.06 (1 in 2500) 


2,000 

8 

0-3 


8,371 

25 

0.4 


it. 930 

80 



1,400 

6 



521 

3 



27,222 

122 

0.5 (1 in 200) 

May be as 




high as 2 




per cent. 




(Wood) 

383 

78 

18.0 


29 

15 

49.0 


62 

6 

9-6 


484 

99 

20.4 (1 in 5) 


Number of 

Number in 



cases of renal 

children 



tumor 




■■1 

45 

34- 



63 

25. 



37 

32. 


160 

83 

52. 


589 

173 

29. 


1.243 

401 

32.2 (1 in 3) 



Frequency of kid- 
ney tumors 

A. Adults 


B. Children 


Author 


Kelynnck. 
Kuster. . . 
Wagner . . . 
Kaufman . 


Fraser 

Cheney 

U. C. Hospital . . 
(19:8-1923) 


Relative fre- 
quency among 
tumors 

A. Adults 


B. Children 


Warthin . . 
Williams . 
Reichc. . . 
Kelynnck . 
Muller . . . 


D’Espinc and Piso . 
Hirschsprung: 


U. C. Hospital 
(1918-1923) 


Relative propor- 
tion of children 
to adults 


Morris 

Alharran 

Rohrcr 

Kelynnck 

Alharran and Imbert 


Relative fre- 
quency of mixed 
tumors to hy- 
pernephromata 


Israel 

Albrecht (Hyman) . . 

Barney 

Wilson 

Watson 

Block (Israel) 

Binney 

Hyman 

Alharran and Imbert 


Ipsen 

Derrick 

(Average) 


Mixed tumors 


No. 

of 

cases 


43 

32 

74 

92 

89 

126 

114 

40 

380 (adults) 


220 (child.) 
42 
29 


1,281 


2 

o 

o 

4 
2 

5 
31 

8 

10 


49 

2 

4 


117 


Per 

cent. 


4.6 
0.0 
0.0 
4-3 
2.2 
3-9 

27.0 

20.0 

2.6 


22.0 
5-0 

14.0 


9.9 


Hypernephroma 


No. 

of 

cases 


17 

28 

27 

71 

45 

86 

43 

28 
85 


5 

17 

18 


Per 

cent. 


470 


39 
87 
36 
76 
50 
68 
38 
70 

22Many tumors in 
this series classi- 
fied as epithe- 
liomas and not 
2 included here. 


40 

62 


36.6 (proportion 
about 1:4)* 


576 
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HINMAN AND KUTZMAN 


same period, he found 557 deaths from “cancer of kidney and suprarenal 
capsule ” under the age of fifteen years. Squier, in 324 adult surgical 
kidneys, found 24 tumors (7.3 per cent.). 

The relative frequency of kidney tumors among tumors in general is 
0.5 per cent. (1 in 200) for adults. Wood has put it as high as 2 per cent. 
In children it is very much greater — 20.4 per cent. (1 in 5). This is borne 
out by the figures of D’Espine and Piso (Porter and Carter), who found the 
following proportion in 393 cases of tumor in children: eye and orbital struc- 
tures, 52 per cent. ; kidney, 20 per cent. ; bone, 17 per cent. ; brain, 5 per cent.; 
abdomen and pelvis, 4 per cent. In animals this proportional frequency is 
much less — 2.4 per cent. (1 in 50). 

Analysis of our tables as to the relative proportion of children to adults 
shows it to be 24 per cent. (1 to 4). Rohrer (Wood) is quoted as stating 
that one-third of all kidney tumors occur in children. 

Comparison of the relative frequency of the mixed tumors to the hyper- 
nephroma shows that the former constitute about 9.1 per cent, and the latter 
36 per cent, of all kidney tumors. The figure for hypernephroma is probably 
a little low, 60-80 per cent, being more correct. Of interest here are Albarran 
and Imbcrt’s figures which show in children the preponderance of the mixed 
tumor and very few hypernephromata and vice versa in adults. They found 
in children 49 mixed tumors and 5 hypernephromata as against 10 mixed 
tumors and 85 hypernephromata in adults. This is in accord with the general 
opinion that mixed tumors are the renal tumors of infancy and childhood and 
the hypernephroma of adult life. 

As to the side affected we find that both sides are attacked with about equal 
readiness. Thus, in 520 cases in children, we find that the right side was 


Table III. 

Occurrence of Mixed Tumors of Kidney in Children as to Side. 



Author 

Number 
of eases 

Right 

Left 

Bilateral 

Not stated 

Relative freq- 

Loughnane 

35 

17 

13 

1 

4 

uency as to 

Will an 

59 

26 

3 1 

0 

2 

sides (child- 

Walker 

141 

5 S 

73 

10 


ren) 

Binney 

27 

13 

14 




Wat son 

100 

37 

41 

6 

ID 


Albarran and Imbert .... 

138 

65 

69 

4 



Total 

520 

216 

241 

21 (4%) 

22 


involved 216 times, the left 241 and 22 not stated (Table III). In this figure 
21 (4 per cent.) were bilateral. Isolated cases of bilateral involvement ma> 
be occasionally found in the literature. Van der Byl reported a case m 
which a nephrectorny had been performed for a malignant kidney tumor, 
4 y 2 years later the remaining kidney developed a “ sarcoma. In Strong s 
case a kidney tumor weighing 2 J 4 pounds was removed. The child ie on 
month later and autopsy revealed an 8-pound tumor of the other 1 ney 
Steadman in 1881 reported a case of bilateral tumors in a four-year 0 
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same period, he found 557 deaths from “ cancer of kidney and suprarenal 
capsule” under the age of fifteen years. Squier, in 324 adult surgical 
kidneys, found 24 tumors (7.3 per cent.). 

The relative frequency of kidney tumors among tumors in general is 
0.5 per cent. (1 in 200) for adults. Wood has put it as high as 2 per cent. 
In children it is very much greater — 20.4 per cent. (1 in 5). This is borne 
out by the figures of ,D’Espine and Piso (Porter and Carter), who found the 
following proportion in 393 cases of tumor in children : eye and orbital struc- 
tures, 52 per cent . ; kidney, 20 per cent. ; bone, 17 per cent. ; brain, 5 per cent . ; 
abdomen and pelvis, 4 per cent. In animals this proportional frequency is 
much less — 2.4 per cent. (1 in 50). 

Analysis of our tables as to the relative proportion of children to adults 
shows it to be 24 per cent. (1 to 4). Rohrer (Wood) is quoted as stating 
that -one-third of all kidney tumors occur in children. 

Comparison of the relative frequency of the mixed tumors to the hyper- 
nephroma shows that the former constitute about 9.1 per cent, and the latter 
36 per cent, of all kidney tumors. The figure for hypernephroma is probably 
a little low, 60-80 per cent, being more correct. Of interest here are Albarran 
and Imbert’s figures which show in children the preponderance of the mixed 
tumor and very few hypernephromata and vice versa in adults. They found 
in children 49 mixed tumors and 5 hypernephromata as against 10 mixed 
tumors and 85 hypernephromata in adults. This is in accord with the general 
opinion that mixed tumors are the renal tumors of infancy and childhood and 
the hypernephroma of adult life. 

As to the side affected we find that both sides are attacked with about equal 
readiness. Thus, in 520 cases in children, we find that the right side was 


Table III. 

Occurrence of Mixed Tumors of Kidney in Children as to Side. 



Author 

Number 
of cases 

Right 

Left 

Bilateral 

Not stated 

Relative freq- 

Loughnane 

35 

17 

13 

I 

4 

uency as to 

Willan 

59 

26 

3i 

0 

2 

sides (child- 

Walker 

141 

58 

73 

10 


ren) 

Binney 

27 

13 

14 




Watson 

IOO 

37 

4i 

6 

16 


Albarran and Imbert .... 

138 

65 

69 

4 



Total 

520 

216 

241 

21 (4%) 

22 


involved 216 times, the left 241 and 22 not stated (Table III). In this figure 
21 (4 per cent.) were bilateral. Isolated cases of bilateral involvement may 
be occasionally found in the literature. Van der Byl reported a case in 
which a nephrectomy had been performed for a malignant kidney tumor; 
4/4 years later the remaining kidney developed a “ sarcoma.” In Strong’s 
case a kidney tumor weighing 2^ pounds was removed. The child died one 
month later and autopsy revealed an 8-pound tumor of the other kidney. 
Steadman in 1881 reported a case of bilateral tumors in a four-year-old 
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girl. Of interest also is J. W. Wood’s case; autopsy on a three months’ 
female child revealed the absence of the right kidney while the left kidney 
contained “ a cancerous growth ” 5 inches long and 3 inches in breadth. 
Other cases of bilateral involvement have been reported (Fraser, Napier). 

Analysis of statistics gathered from the literature shows the involvement 
of sex to be equal ; thus, in 1037 cases, there were 500 males, 500 females and 
37 not stated (Table IV). 

Analysis of collected statistics as illustrated by the accompanying chart 
show that the embryonic mixed tumors are the kidney growths in childhood 

Table IV. 


Occurrence of Mixed Tumors in Kidneys of Children as to Sex. 



Author 

Number 
of cases 

Male 



Relative freq- 

Loughnane 

557 

272 

285 


uency as to 

Kelvnack 

66 

30 

36 


sex in child- 

Binncv 

3i 

9 

17 

5 

ren 

Hyman 

8 

3 

5 



Walker 

130 

55 

5i 

24 


Albarran and Imbert 

138 

80 

55 

3 


Watson 


50 

45 

5 


McCarty 


1 

6 



Total 

1,037 

500 

500 

37 


(Fig. 9). Note that the peak is reached in the first 5 years of life. Com- 
parison has been made with the hypernephroma which is the most common 
occurring kidney tumor and is the malignancy in adult life after the fourth 
decade. Rohrer (Kelley, J. T.) claims that one-third of all cases of primary 
renal growths occur in children ; of 115 cases he found that 3 7 occurred before 
the age of 10 years, 31 cases being in children before the age of five years. 
Steffen in 219 cases found that 168 occurred in the first five years. Walker, 
analyzing 142 cases, noted 116 during the first 5 years. Hyman, in analyzing 
the literature, found that in 165 cases, 131 were found within the first 6 years. 
Taylor in collected statistics found 106 of 130 cases as occurring during the 
first 5 years and of these 57 were in the first 2 years. Loughnane, in the 
557 cases from the Registrar General, found that 430 died in the first 5 
years and 127 from 5 to 15 years. Binney, Albarran and Imbert, Wood 
and others, all substantiate the fact that the major number of cases occur 
within the first 5 years. These tumors may also occur at birth. Jacobi in 
55 collected cases found 5 to be congenital. Paul found 2 in stillbirths. Rare 
cases in which the tumor has been of sufficient size to obstruct labor have 
been reported (Porter and Carter). From the chart it is at once apparent 
that mixed tumors are quite rare after the age of 15 years. Hence it may be 
seen that these tumors occur essentially during early childhood. 

Clinical Picture .— The symptomatology as presented in children is prac- 
tically opposit e to that in adults. The senior author in a previous publication * 

* Hinmati : Early Diagnosis of Renal Tumor. Surg., Gyn. and Obs. 1917 voT 
xxiv, p. 669. ' ’ 
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has shown that in adults, hsematuria occurs as an initial symptom on the 
average in about 42 per cent, of cases and pain in 32 per cent, and tumor 
in 18 per cent. Eisendrath has noted that the three symptoms associated 

in various combi- 
nations occur in 78 
to 80 per cent, of 
adult cases ; that 
tumor but rarely 
was an initial 
symptom. In 
children the symp- 
tomatology is 
reversed and has a 
most insidious on- 
set. T h e child 
may be perfectly 
healthy and well 
nourished at first. 
Tumor is nearly 
always the initial 
symptom. Occa- 
sionally diarrhoea, 
gastro-intestinal 
disturbances and 
emaciation m a y 
call attention to 
the presence of a 
tumor but only 
after physical ex- 
amination. These 
tumors are pain- 
less as evidenced 
by the lack of 
complaints on the 
part of children. 

If present, it is 
usually of the dull 
aching type due to 
pressure on the 
intercostal or lum- 
bar nerves. Colicky 
pain has occurred 

when due to the passing of a clot down the ureter. The growth of the tumor 
at first is slow but soon becomes rapid, so that it is not uncommon to see them 
assume large proportions in a period of weeks. It is during this period that 
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MALIGNANT TUMORS OF THE KIDNEY IN CHILDREN 

Fraser has suggested that the tumor changes from a slow growing adeno- 
matous type to the rapidly growing sarcomatous type. If allowed to go on 
the tumor becomes of such immensity as to interfere with the normal func- 
tions of life. 

Hcematuria but very rarely is the initial symptom and is' of rare occurrence 
at any stage of the disease. Walker in a series of 90 cases found tumor to 
be the initial symptom in 38 cases (42 per cent.) ; pain in 14 cases (15 per 
cent.) ; general weakness in 10 cases (11 per cent.) ; vomiting in 8 cases (8.8 
per cent.) ; icterus in 2 cases (2.2 per cent.) ; diarrhoea, constipation, ascites 
and cough, one each. 

Albarran and Imbert 
noted tumor as an initial 
symptom in -71 per cent., 
pain in 20 per cent, and 
haematuria in only 5 P er 
cent. Imbert found pain 
the initial symptom in 20 
per cent., while Watson 
found it in 7 per cent., 
it being present at some 
time of the disease in 20 
per cent. ; in 9 per cent, 
it was noted that no pain 
was present at any time. 

Mixter, also, f oun d 
haematuria but twice in 
27 cases and microscopi- 
cally in 6. Fraser re- 
ports a case in which 
there was a short period 
of haematuria about one year before the presence of tumor. Monsarrat does 
not believe that haematuria is as rare as is generally believed. He quotes 
Walker’s 42 per cent, and presents a collected series of cases in which haema- 
turia was mentioned; he found it to be present in 11 cases (35 per cent.) and 
absent in 20 cases. The fact nevertheless has been borne out by the majority 
of authors that it is very rare as an initial symptom and rather uncommon at 
any stage of the disease. 

In the later stages of the disease the tumor is found growing to immense 
proportions. Associated with it are the signs of malignancy — anasmia, emacia- 
tion and general weakness. Signs of intra-abdominal pressure are seen in 
the swelling of the lower limbs, ascites, gastro-intestinal disturbances and 
enlargement of the superficial abdominal veins. In the very large cases 
diastasis of the recti muscles has been noted, with dyspnoea, cyanosis and 
pleural effusion where the thoracic cavity has been encroached upon. 

The course of the disease is a very rapid one, the patient usually succumb- 
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Fig. 6. — Microphotograph (low power) of a more cellular part 
of the tumor. It is characteristic of an embryonal adeno-carcinoma 
of renal blastema. 
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Signs and Symptoms of Malignant 

Tumor of the Kidney in Children 



Initial 

Associated 



% 

% 

Tumor 


42-71 

90 



Ave. 57 


Pain 


7-20 

20 



Ave. 14 


General weakness 


11 


Vomiting 


8.8 


Icterus 


2.2 


Diarrhoea, constipation, ascites . . . 

1 each 


Hmmaturia 


Rare 

5-35 




Ave. 14 

Note the reverse in the “ Cardinal 

Trio 

” of symptoms from adults. 

ing within a period of one year. 

Death is usually due to 

severe cachexia 

and occasionally metastases unless 

an intercurrent infection has not set in. 

These tumors do not metastasize to the extent that other kidney tumors do. 

Walker found that in 142 mixed tumors metastases occurred in 55 (38 per 

cent.) to the following organs: 





Cases 


Cases 

Liver and lungs 

II 

Liver 

4 

Opposite kidney 

II 

Portal vein . 

I 

Retroperitoneal glands 

10 

Diaphragm 


Mesenteric glands 

6 

Scrotum 


Vena cava 

6 

Bladder 


Pleura 

3 




Small intestines, colon and adrenals were also involved by direct extension. 
Watson found metastases in 21 per cent, and in the, following organs: 


Cases 


Lungs 9 

Liver 7 

Peritoneum 5 

Dura mater 1 

Scrotum 1 

Iliac fossa 1 


Cases 


Vena cava 2 

Axillary glands 1 

Bowel 2 


Retroperitoneal glands 
Mediastinal glands . . . 
Mesentery 


From these tables it is apparent that when metastases occur they do so 
chiefly through the blood channels, involving the lungs and liver most usually 
and to an equal degree. 

Diagnosis . — The attempt to make an early diagnosis in this disease is a 
difficult one for various reasons. The onset is usually insidious and one with- 
out any premonitory symptoms. As has been pointed out, tumor is usually 
the first symptom. The abdomen in infants and young children is quite apt 
to be somewhat protuberant, thereby tending to mask any early manifestation 
of the tumor. At this stage it may only be discovered by accidental palpation 
of the abdomen. Usually it is too late when the tumor can be palpated. 
Porter and Carter have called attention to the early appearance of a fullness 
at the costovertebral angle of the affected side. Gentle ballottement at the 

582 



MALIGNANT TUMORS OF THE KIDNEY IN CHILDREN 

costovertebral space is of importance. The firm but gentle intermittent pres- 
sure of the finger tips applied here will usually sense any of these enlargements. 

The urine usually shows but little. Hsematuria is not a feature. Pyuria 
associated with albumin and casts has been found at times, while it is not 
unusual to have practically negative findings as in our case. 

Cachexia and anorexia are important signs but occur too late. Fever has 
been found in many of these cases. 

That diagnosis of the urinary tract in children can be put upon a sounder 
basis by complete uro- 
logical investigation has 
already been shown in 
previous publications. f 

The information . re- 
ceived from differential 
kidney studies, micro- 
scopically and function- 
ally, as well as by pye- 
lography yields valuable 
data. That this can be 
carried out in the very 
young is well illustrated 
in Deming’s case. The 
accompanying illustra- 
tions (Fig. iO show the 
type of renal pelvic de- » 

formities associated with T. ... ■' V, ^*J>**‘’ 

the mixed type of tumor. 

In some respects it is not FlG 7 — Microphotograph (high power) of tumor showing the 

... . . ... structure of the tubular elements. Compare with Fig. 8. 

unlike those found in the 

adult, namely, the process is one of encroachment upon the renal pelvis. The 
contour of the pelvis may have been completely destroyed and marked deform- 
ity or displacement of the ureter have occurred as is shown in our case. 

The presence of a large tumor in the lumbar region in childhood, especially 
if of rapid growth and associated with anaemia and cachexia, should always 
make one suspicious of a renal tumor. It usually begins in a lateral position. 
Air injection of the colon may be of considerable help in determining the 
position of the tumor. 

There are several other conditions that present themselves for differential 
diagnosis. Mixter has called attention to a class of perirenal growths, the 
neurocytoma or neuroblastoma, which are considered as being derived from 
adrenal rests. He found 5 in his series of 27 cases. They can only be 
differentiated from the true kidney tumors by certain characteristics of the 

1 Hinman, F. : The Cystoscopic Study of Urologic Conditions in Children. Am 
Jour. Dis. Children, 1919, vol. xvii, p. 305. Multiple Renal and Ureteral Stones in an 
Infant of Eleven Months. J. A. M. A., 1921, vol. lxxvi, p. 237. 
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metastases. There is the one type which metastasizes most rapidly and 
diffusely and yet the primary growth may be so small as to be overlooked. 
A case is cited in a two months’ old child (Mixter) in whom there were 
multiple tumors of the buttocks, liver and forehead while the primary tumor 
in the adrenal was only the size of a walnut and only demonstrated at autopsy. 
The other type of neurocytoma grows to a large size without any evidence of 
metastases and cannot be differentiated clinically from the mixed tumor of 
the kidney except by direct pathological examination. 

New growths of the retroperitoneal glands may occasionally cause con- 



fusion. Kidney tumors 
appear more laterally 
placed while the glands 
may be more central in 
position with an area of 
surrounding resonance. 

Splenic enlargements 
are encountered. These 
are usually due to the 
various leukaemias, ma- 
laria or lues. Careful 
blood studies are there- 
fore essential. The an- 
te r i o r border of the 
spleen is sharp and there 


Fig. 8 — Microphotograph (high power) of the tubular elements in the ^ Usually 110 resonance 
embryonic kidney of a 20 mm. human foetus Compare with Fig 7. Qver j ts ante rior surface. 


Inflation of the large bowel may help in ruling it out. Splenic tumors also 
may have an area of resonance between the medial border of the tumor and 
the spinal column. 

Tumors of the liver in children are exceedingly rare. Even the presence 
of jaundice may not be a point of differentiation since it must not be for- 
gotten that the kidney tumors may grow to such proportions as to obstruct 
the bile ducts. The anterior border of liver tumors is easily felt and 


quite distinctive. 

Hydronephrosis is of rare occurrence in children. It is slow in its 
development and never reaches the size of kidney tumors. 

Renal tuberculosis does not reach the size of these tumors and presents 


usually characteristic urinary findings. 

Tuberculous peritonitis may offer some difficulty but it can be ruled out 
by general signs and symptoms of the disease as well as a suggestive history, 
and the characteristic elongated tumor mass m the abdomen in trans- 
verse position. 

Ovarian conditions and Wolffian body cysts are too rare for seiious 
consideration. 
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Prognosis and Treatment . — The treatment for mixed tumors of the 
kidney is early radical excision. We will not enter into the relative advan- 
tages of either the abdominal or lumbar route. Albarran and Imbert found 
in ioi cases that their mortalities were : abdominal route 26 per cent. ; lumbar 
route, 28 per cent. That these operations can be performed in very young 
patients under local anaesthesia has been shown (Deming). 

The prognosis of this disease is indeed a very dark one. The primary 
mortality from operation with that due to recurrences is very high, it having 
been placed by some as high as 93 per cent. 

Albarran and Imbert in analyzing statistics between 1876 and 1902 found 



Fig. 9.— Chart showing age incidence of "mixed tumors” and hypernephromata of the kidney. Note 
that the “mixed tumors" occur chiefly in childhood and hypernephromata in old age. Based on 341 
“mixed tumors” and 2 67 hypernephromata. ' 


that the operative mortality dropped from 52 per cent, to 21-25 per cent. 
It seems never to have gotten less than this except in isolated series and 
usually is higher. The following are a few quoted from the literature: 
Walker, 36.4 per cent, in 74 cases; Lewi (Monsarrat), 28 per cent, in 62 
cases; Albarran, 30 per cent, in 97 cases; Heresco (Monsarrat), 17 per cent, 
in 53 cases; Shannon, 38 per cent.; Concetti (Jacobi), 40 per cent.; Hyman, 
12)4 per cent, in 8 cases; Loughnane, 8 per cent, in 13 cases; Mixter, 35 per 
cent, in 14 nephrectomies and 44 per cent, in 9 explorations. The general 
average is 28.5 per cent. This high primary mortality must undoubtedly be 
due to the poor condition these patients are in at the time of operation. 
Monsairat, in his collected series, has pointed out that the younger patients 
seem to tolerate operation somewhat better ; thus, of 23 cases that were under 
two years of age, 4 died (17 per cent.). 

The rate of recurrence in the surviving cases is very high. In Monsarrat’s series 
oi 104 collected cases 77 (74 per cent.) survived operation; of these only 58 have had 
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any follow-up; of these, 40 (51 per cent.) died within a few months, leaving iS (23 
per cent.) living and well on the average of 8)4 months post-operative. Concetti (Jacobi) 
found that of the 60 per cent, surviving operation, 45 per cent, died with recurrences. 
Loughnane in 35 cases collected from London hospitals found recurrences in 80 per cent., 
70 per cent, of which occurred within one year. Hyman, in 7 cases (out of 8) surviving 
operation found that 5 died within 1 year, 4 of which occurred during the first 6 months. 
In Mixter’s 9 surviving cases (out of 14) all except one died of recurrence in from 4 
months to i )4 years. From these statistics it is at once apparent that the ultimate mor- 
tality of this very malignant disease is between 80 and 90 per cent. Shannon states that 
the ultimate mortality is 94 per cent, and 5 per cent, cures. Concetti places the cures at 
7 per cent. Bland-Sutton puts it at 5 per cent. It has been pointed out that the very 



Fic. 10. — Drawings showing pelvic deformities of “mixed tumors" of the kidney in children as 

demonstrated by pyelography. 


young patients, especially if under the age of two years, usually survive if they live 
one year or longer post-operative. There are some cures on record (Mixter, Hyman, 
Malcolm (Bland-Sutton), Abbe, etc.). Of these the most interesting is that of Abbe’s. 
A 7V2 pound solid tumor (pathological report — “ rhabdomyosarcoma ”) was removed by 
partial nephrectomy from a twelve months’ child in 1892. The patient was reported 
as living and well and demonstrated to the New York Surgical Society in 1912 — 20 years 
since the operation. 

No systematic study of the effect of the Rontgen-ray on these mixed 
tumors of the kidney appears in the literature. Friedlander in 1916 tried this 
method of treatment upon a four-year-old child with an inoperable tumor of 
the kidney. After seven treatments in seven to ten-day intervals the tumor 
decreased markedly in size and the child gained in weight and strength. A 
few months later it was noted that the patient was again becoming listless and 
the tumor larger. The patient contracted measles and died with a broncho- 
pneumonia. Grisanti very recently reported a case in an eleven-year-old girl 
who at operation revealed a kidney tumor (sarcoma) so adherent as to make 
its removal impossible. The organ was brought to the surface and ! given 
thorough Rontgen-ray treatment at two sittings, through the laparotomy 
incision and a third after it had healed. By the end of the second month no 
tumor could be felt. It may possibly be that the course in the case may be 
similar to that of Friedlander’s case just cited. Mixter and, more recently, 
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Gage and Adams, have tried the Rontgen-ray on cases with post-operative 

recurrences but without avail. > 

In the treatment of these very malignant tumors we come against a peculiar 

paradox. The disease is one with an insidious onset, producing difficulties 
for an early diagnosis and yet to have a change to cure, the diagnosis must be 

made very early and the extirpation complete. 

Summary— (i) The occurrence of renal tumor in children is 0.06 per 
cent, (i in 1600) ; in adults 0.25 per cent. (1 in 400) ; in animals it has been 
found to average 0.02 per cent. (1 in 5000). The relative frequency of kidney 
tumors among tumors in general in children is 20.4 per cent. (1 in 5) ; in 
adults from 0.5 per cent, to 2 per cent. 

The relative proportion of children to adults is 24 per cent. (1:4). It has 
been quoted as high as 33 l /z per cent. (Rohrer). 

The relative frequency of mixed tumors and hypernephroma in general is 
9.1 per cent, and 36 per cent., respectively, 60-80 per cent, being more correct 
for the latter. 

Involvement as to side and sex is about equal ; 4 per cent, are bilateral. 

(2) Mixed tumors of the kidney are the renal growths of childhood, the 
greatest majority occurring within the first five years ; but they may occur later 
in life or be present at birth. 

(3) Three theories have been put forth as to pathogenesis: (a) that they 
are due to inclusions of the Wolffian body (Birch-Hirschfeld) ; (b) that 
aberrant cells from the myotome, sclerotome and mesenchyma are the explana- 
tory factors (Wilms) ; (c) that they are descendant from the true embryonic 
kidney tissue or renal blastema and develop by a process of metaplasia (Busse, 
Muus, Ewing). 

(4) The tumors may assume large proportions, the average, however, 
being about 1 to 4 pounds. Grossly they appear as solid opaque or cystic 
processes. Microscopically various types of tissue are found — embryonic pro- 
liferating tissue, glandular, myxomatous, bone and cartilage, smooth and 
striated muscle fibres, etc. The picture usually presented, however, is an 
embryonic one, dominated by either glandular or cellular tissue; if the former 
it is called embryonal adenocarcinoma, if the latter, embryonal adenosarcoma. 

(5) The clinical picture is presented in usually the following order 

abdominal tumor ; presence or absence of hematuria or pain ; anaemia, general 
weakness, anorexia and cachexia terminally ; metastases either local or distant. 
Tumor nearly always is the initial symptom. 

(6) The routine urological procedure can be used to advantage in children. 

(7) Differential diagnosis is from neurocytomata tumors of retroperito- 
neal glands, spleen enlargement, tumors of the liver, hydronephrosis, renal 
tuberculosis, tuberculous peritonitis and ovarian conditions. 

(8) The prognosis is a very poor one, the ultimate mortality after 
nephrectomy ranging from 80 per cent, to 90 per cent. 

( 9 ) The treatm ent is early diagnosis and radical excision. The use of the 
Rontgen-ray has given but very little encouragement. 
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PAPILLARY EPITHELIOMA OF KIDNEY PELVIS 
By Walter M. Jones, M.D. 

AND 

Grayson L. Carroll, M.D. 
of Saint Louis, Mo. 


Stimulated to increased interest in tumors of the kidney by Scholl s 1 
recent article, it was our good fortune to recently diagnose a papillary carci- 
noma in the upper portion of the pelvis of the kidney prior to operation. 

Due to the small number of cases reported in the literature, we desire to 
place the following case on record in order to better establish the diagnostic 
signs and symptoms. Up to the 
present time fifty-one cases of 
papillary epithelioma of kidney 
pelvis have been reported, only 
thirteen of which were reported 
in American literature. Five of 
the American cases are from the 
Mayo Clinic. 

No doubt the condition is 
much more common than the 
literature would indicate, as we 
know of three cases which have 
not been reported, namely : 
patients of C. E. Burford, of 
St. Louis, E. L. Keyes, of 
New York, and A. C. Gilbert, 
of Dallas, respectively. Those 
especially interested in the 
bibliography are referred to 
McCown’s 2 article published in 
1920. 

Report of Case . — Register No. 

2942; a deckhand, aged sixty-five 
years, white, married, Frenchman. 

Entered hospital, March 4, 1924, complaining of passing blood from the bladder, 
weakness, and pain in the left lumbar region radiating to the left groin. He stated that 
the trouble started two years ago with an attack of pain in the left side and the 
passing of blood instead of urine; coming on apparently without cause. The present 
attack started two weeks ago with the passing of blood, followed by weakness and pain. 
No history of cough, night-sweats, passing of gravel or stomach trouble. Family history — 
Negative. Wife in good health. Patient a hard worker. No alcoholics or drugs 
Chews tobacco moderately. No history of any serious illness or injury. Denies anv 
venereal disease. y 

Physical Examination. Patient is a poorly nourished and muscled elderly white 
man; pale, worried expression; dyspnceic upon slight exertion; weight 145 pounds 
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Fig. 1. — Pyelogram of left kidney; superior and middle 
calyces absent. 



JONES AND CARROLL 


height 68 inches. Sclerae slightly injected; pupils large, react to light and accommodation. 
Tonsils red. Teeth poor and caries present. Thorax negative. Abdomen: No tumor 
masses palpable. Spleen, kidneys, and liver not palpable. Stomach tympany increased 
in size by percussion. Nervous system : Negative. Extremities : Normal. Genito-urinary 
system: No scars on penis. Testicles and epididymii normal. Prostate enlarged, 
hard, round. 

Cystoscopic Examination . — March 8, 1924 instrument passed with ease. Bladder 
of good capacity; found filled with bloody urine. Sphincter margin slightly irregular; 

trigone elevated ; 
bladder wall showed 
many trabeculations 
Theie was no evi- 
dence of papillomat- 
ous growths or tu- 
mors. The right 
ureteral orifice was 
small and pale. Ure- 
teral catheter passed 
with difficulty due to 
spasm. Spurts of 
blood were seen to 
come from the left 
ureteral orifice. Left 
ureter catheterized 
with ease. Speci- 
mens of urine col- 
1 e c t e d. Pelvi in- 
jected with 20 per 
cent solution of 
sodium bromide 
and rontgenograms 
taken Laboratory 
reported catheterized 
urine from the right 
kidney, negative. 
Left kidney, red 
blood cells many. 
No pus. Staphylo- 
cocci on culture (probably contamination, in absence of pus). Pyelogram of the left 
kidney (Fig. 1) shows absence of the superior and middle calyces and upper portion 
of the pelvis. The inferior calyx is normal, showing the minor calyces. 

March 14, 1924 . — Patient complains of increase of pain in the left costo-vertebral 
angle, and the urine, which has been bloody continuously since admission, is entirely 
clear. This demonstrated very nicely the complete obstruction of the left ureter by 
blood clot. 

Match 15, 1924 . — Cystoscopic examination was repeated March 15 to determine the 
function of the right kidney. This examination revealed a ropy blood clot, which was 
an exact mold of the ureter and was about 6 cm. in length protruding from the left 
ureteral orifice and curled within the bladder. No urine was seen to flow from this 
occluded ureter and the peristolic waves were absent. A large Garceau catheter was 
inserted into the right ureter and 1 c c. phenolsulphonthalein injected intravenously. The 
dje from the right ureter appeared in 4^ minutes. It excreted 25 per cent, for first 
fifteen minutes 20 per cent, for second fifteen minutes. The bladder urine collected after 
one-half hour showed no dye because left ureter was occluded by blood clot. 
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Fig 2 — Kidney splitTopen after removal showing growth. 
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March 25, 1924 .—. A diagnosis of papillary epithelioma of the left renal pelvis was 
made Nephrectomy by Doctor Jones. Usual Mayo incision exposing left kidney, bat y 
capsule somewhat adherent. Kidney delivered and split open, exposing the growth. 
(Fig. 2) . Pedicle doubly clamped ; kidney removed and vessels ligated. Incision closed. 
Kidney was smaller than normal and the surface showed a hemorrhagic mottling. The 
ureter was apparently normal. The upper calyx was completely filled with a papillo- 
matous growth. 

Patient had an uneventful convalescence until evening of April 4, 1924 when he had 
a chill and his temperature jumped to 103.5° F. Cough and bloody expectoration and the 
left lower lobe showed definite involvement. After three or four days patient began to 
improve and went on to recovery. When discharged bn May 12, 1924 he had gamed 4® 
pounds. Blood count was normal. Patient stated that he felt perfectly well. 

Microscopic examination of section of tumor growth reported by Dr. D. L. Harris, 
is as follows: The specimen consists of a sessile papillary out-growth from the upper 
pole of the pelvis of the kidney. Microscopic examination of sections show the growth 
to be made up of epithelial cells growing out upon branching connective tissue stalks. 
In the deeper lying portions the cells are elongated, but towards the surface they are 
oval or polyhedral. Mitotic figures are fairly numerous. Intra-cellular fibriles are 
easily seen in the cells near the surface. Diagnosis : Papillary carcinoma. 

Laboratory Report . — March 19, 1924, red blood count 3,240,000, haemoglobin, 65 per 
cent. May 7, 1924, (44 days after operation). Red blood count 4,200,000. Haemoglobin, 
75 per cent. White blood count 6480. 

Blood Wassermann. — March 5, 1924: Positive double plus. 

Blood Wassermann. — March 13, 1924: Positive plus. 

Urine. — March 3, 1924: Alkaline gross blood; specific gravity, 1038. Albumin trace. 

Squamous epithelial cells present. Few granular casts. 

Urine. — March 8, 1924: Albumen plus sugar absent. Granular casts present. 

Urine. — March 20, 1924: Albumen plus. Granular casts and few pus cells. 

Urine.— April 8 , 1924: Acid, specific gravity 1022. Albumin, sugar, casts, and pus 
cells absent. 

Guinea pig injected with catheterized urine left kidney. Autopsy showed no evidence 
of tuberculosis. 

Comment . — The chief diagnostic findings in the case were persistent 
hsematuria with weakness and pain in the left lumbar region radiating to 
groin, the pyelogram showing a normal lower calyx and absence of the two 
upper calyces. (The return flow of the opaque solution alongside the catheter 
showed that sufficient fluid had been injected.) 

Differential Diagnosis . — The absence of pus (in catheterized specimen) 
and bladder symptoms, and the absence of any destruction seen in the pyelo- 
gram excluded tuberculosis. A hypernephroma which is causing such marked 
bleeding can usually be palpated externally, and the pyelogram presents a 
spider-web-like appearance rather than a filling defect. Syphillis was con- 
sidered because of the two plus' Wassermann reactions, but the absence of 
other luetic lesions, the profuse bleeding, and the pyelogram was evidence 
against it. We consider the prognosis of this case favorable. 
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SQUAMOUS-CELL TUMORS OF THE RENAL PELVIS* 

By Albert J. Scholl, M.D. 

of Rochester, Minn. 

RESIDENT SURGEON, ST. MAUY's HOSPITAL, MAYO CLINIC 
AND 

Gordon S. Foulds, M.B. (Tor.) 

FELLOW IN UROLOGY, THE MAYO FOUNDATION 

Squamous-cell changes in the urinary tract, as in the mouth, gall-bladder 
and other organs, generally form in response to repeated mechanical trauma 
or to tedious infections. All parts of the urinary tract are subject to this 
proliferation of epithelium to a condition resembling skin. Cedercreutz, Dittle 
and Kaufmann describe its occurrence in both benign and malignant stages 
in the urethra; Albarran, Halle, and Kretschmer in the bladder; and 
Kischensky, Scheel, Cumming, and others in the renal pelvis. In the urethra 
and bladder epithelial changes may follow years of recurrent infection and 
scar formations ; for example, Judd operated on a case of squamous-cell tumor 
of the anterior urethra which had followed twenty years of. urethral infection 
and instrumental manipulations. Trzebicky reported a case of squamous-cell 
carcinoma developing on a traumatic stricture of ten years duration. In two 
cases treated at the Mayo Clinic squamous-cell carcinoma of the bladder 
followed periods of cystitis which commenced with the trauma of childbirth, 
twenty-eight and twenty-nine years before. Morris reported a case of 
squamous-cell tumor of the lower end of the ureter which for many years 
had been the resting place of calculi. In the renal pelvis similar epidermoid 
changes occur. Small areas of hyalinization and squamous-cell changes are 
not infrequently seen in hydronephrotic sacs. More extensive epidermoid 
changes occur in cases of long-standing renal infection, either with or without 
stones, but long duration of infection is not essential in all cases, for these 
changes at times result in association with short periods of severe infection 
(Figs, i and 2). In one case, in a man aged twenty-six years, a nephrectomy 
was performed at the Mayo Clinic after only nine months of severe pyelone- 
phritis. The renal pelvis contained a number of raised, wrinkled, grayish-white 
plaques, 1 to 2 cm. in diameter ; histologic examination revealed squamous-cell 
changes. Orth, Beselin, Halle, and Kretschmer, have all reported cases of 
leukoplakia associated with tuberculous pyelitis. Not all cases, however, are 
the result of infection or long-continued irritation. Wendel reports a case in 
which there was no inflammation. Leber notes a case in an infant of four 
months ; similar changes were also noted in the infant’s eye. Lecene, King and 
Grauhan attribute the formation of leukoplakia to developmental changes. 
Richey holds that metaplasia occurs both as a physiologic process and as a 

* This work was done under the direction of Dr. W. F. Braasch, Section on Urology, 
Mayo Clinic, Rochester, Minnesota. 
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result of certain pathologic conditions, the latter involving repeated trauma to 

a tissue over an extended period of time. 

Not infrequently in the renal pelvis, as in the urethra and bladder, the same 
factor which produces the metaplasia continues its action until malignant 
changes develop. Albarran holds that most squamous-cell growths are preceded 
by leukoplakia. Besenbruch reported squamous-cell carcinoma developing on 
a case of tuberculous pye- , 


/ 1 ‘ \ 
UvW; 


litis. Spiess considered 
nineteen of 136 cases 
collected by him as 
squamous-cell carci- 
nomas; seventeen o f 
forty-three cases of non- 
papillary tumors of the 
renal pelvis collected by 
Kretschmer were consid- 
ered as epidermoid 
growth. The tissues adja- 
cent to the malignancy 
often showed epidermoid 
changes. Aschner 
described a case of 
squamous-cell carcinoma 
arising at the uretero- 
pelvic juncture in associa- 
tion with leukoplakia of 
the renal pelvis. 

Symptoms. — 

Squamous-cell tumors of 
the renal pelvis are com- 
paratively symptomless. 

When obstruction occurs, 
it is from a gradual slow 
occlusion and is almost 
painless, at times causing 
tremendous dilatation of w ^ ole pelvis ' 
the kidney pelvis. In contrast to papillary tumors, the squamous-cell car- 
cinomas rarely bleed. A similar slow, painless occlusion and pelvic distention 
occurs with squamous-cell growths of the ureter. In a case reported by 
Rundle a hydronephrosis of two and a half litres resulted from a squamous- 
cell epithelioma which blocked the lower ureter ; there had been no pain or 
renal colic. Squamous-cell epitheliomas of the renal pelvis may have a long- 
standing, possibly premalignant history of trauma and infection, as occurs in 
squamous-cell growths of the urinary bladder. Oraison reports ’the case of a 
woman, aged fifty years, whose symptoms of renal trouble started with trauma 
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Fig. 1. Leucoplakia of the pelvis of a markedly infected kidney. 
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at twenty- four. At operation a squamous-cell tumor of the renal pelvis 
was found. 

Similar to infection and stone formation, tumor growth is often seen 
in abnormally developed, poorly drained kidneys. Cases of squamous-cell 
carcinoma associated with stone in horseshoe kidneys have been reported by 
Wulff and Primrose. 

Pathology . — There are two types of squamous-cell tumors arising in the 
renal pelvis : in the first, the renal parenchyma is invaded early, the kidney is 
solid and compact, and the parenchymal tissue becomes completely replaced 
by carcinoma and irregular masses of fibrosis : in the second, the growth is 
confined to the renal pelvis, the kidney is extremely large and hydronephrotic 

with a pressure atrophy of most 
of the renal tissue. 

In the first type, the carci- 
noma at times extends to the 
pedicle and neighboring glands; 
the pelvis is thickened and fixed 
by the tumor growth, and the 
malignancy is not infrequently 
associated with stones. This 
same association of squamous- 
cell tumors and calculi holds true 
in other organs. Nicholson col- 
lected sixteen cases of squamous- 
cell carcinoma of the gall- 
bladder ; fifteen had gall-stones. 
J It is possible that in certain cases 
0 £ the development of the carcinoma 
of the renal pelvis may precede 
the formation of stone. Halle maintains that the metaplasia does not result 
from the irritation of the stone, but that the epidermization and calculi both 
result from the same chronic inflammation. In the renal pelvis the stones are 
at times extremely large, and of the staghorn earthy-phosphate type. 
Kaufmann reported a case in which the stone weighed 93 gm. A similar 
case was noted by Oraison, in which the patient had attacks of renal colic 
for twenty-eight years; the stone weighed 107 gm. Wells and Kundrat also 
report cases of squamous-cell tumors associated with large branching stones. 
Of eleven collected cases considered by Wells as definite squamous-cell carci- 
nomas, six had stones. The long duration of symptoms of calculi and 
infection in most cases indicates that the presence of stone precedes the 
development of carcinoma by many years. The malignant changes set in 
later, possibly as a result of long-continued trauma, either inflammatory, 
mechanical, or both. In an occasional case there is a definite increase in the 
severity of the symptoms, suggestive of the onset of malignancy. In 108 cases 
of associated renal calculi and malignancy, collected by Martin and Mertz, 
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SQUAMOUS-CELL TUMORS OF THE RENAL PELVIS 

the symptoms of stone averaged nineteen years in duration; the symptoms 
suggestive of malignancy averaged about five months. 



Fig. 3. — Portion of thickened sacculated pelvis of kidney, which is covered with papillomas and 
squamous-cell tumors, (a) and (b) grossly papillomatous masses, (c) flat tumors; all are composed of 
squamous-cell carcinoma. 


The majority of stones found in cases of carcinoma of the renal pelvis are 
rough and irregular. Because of infection and ulceration of the pelvic mucosa, 
it is occasionally impossible to find any tissue adjacent to the pelvic wall suitable 
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for histologic examination. As the growth spreads throughout the kidney, the 
cells change to a more irregular, rapidly growing type and detach themselves 
from the original, identifying, epidermoid masses. In certain instances, the 
varying transition stages may be 
traced from a definite squamous- 
cell growth to masses containing 
only large irregular epithelial cells, 
loosely bound together, with little 
hyalinization or epithelial whorl 
formation. It is quite probable that 
the majority of the solid type of 
carcinomas of the kidney, the car- 
cinoma simplex, occurring in asso- 
ciation with infection and large 
pelvic stones, originate from meta- 
plastic pelvic epithelium. 

In the second type of squamous- 
cell carcinoma arising in the renal 
pelvis, there are numerous tumor 
masses on the thickened dilated 
pelvic wall, some small and papillomatous, others large, bulky and at times 
smooth-surfaced. This type of growth causes comparatively few localizing 
symptoms. The insidious onset and lack of definite symptoms occurring 
with squamous-cell tumors of the urinary bladder also occur with this type 

of growth in the renal pelvis. The 
ureter is occluded, and there is a 
complete atrophic . destruction of 
the parenchymal tissue. Attention 
may only be directed to the con- 
dition by the finding of a large 
cystic abdominal mass. There is 
at times extreme hyalinization and 
epithelial desquamation of the 
type described by Rokitansky as 
cholesteatoma; Luys and Chenot 
and Ewing described cases of this 
type. In a few instances papillary 
tumors of a moderate degree of 
malignancy are found associated 
with squamous-cell lesions. The 
primary growth is possibly papil- 
lomatous in type, as small areas of hyalinization and epithelial whorl for- 
mation are often seen in papillomas. In one case a definite leukoplakia was 
found in association with a villous pyelitis ; this case is of interest as it sug- 
gests a transition stage from an infectious to a malignant tumor, having both 
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Fig. 5 . ---(Case A32oiyx*) Extensive wedge of squamous- 
cell carcinoma with small area of hyalinization. 



Fig. 4. — (Case A4oos8p-) Hyalinization and squam- 
ous-cell formation from tumor of renal pelvis. 
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SQUAMOUS-CELL TUMORS OF THE RENAL PELVIS 

papillary and squamous characteristics. Battle also describes squamous 
changes in a small villous growth, and Rohde, Scheel, and Menetner and 
Martinez describe combinations of papilloma and squamous-cell epithelium. 

Metastasis. — Metastasis occurs early and extensively in both types o 
squamous-cell growth. The cases reported by Kischensky, Menetner an 
Martinez, Scheel and Ewing had metastasis to the liver, lungs and bones. In 
an occasional case extension occurs through the large blood-vessels similar to 
the mode of extension in adenocarcinomas (hypernephromas) ; Taddei noted 
occlusion of the vena cava, the carcinoma having grown through the renal 
In the case reported by — 

Wells the tumor had grown exten- > * 1 , 

sively into the perirenal tissues. 

The metastatic growths are 
usually of epidermoid structure, 
even though the original growth 
contains both papillary and 
squamous-cell masses as in 
Scheel’ s case. The same extensive 
metastasis also occurs in 
squamous-cell carcinoma of the 
ureter. In the bladder, metastasis 
occurs only rarely with epidermoid 
carcinomas; death usually results 
from the local condition before 
extension occurs. As brought out 
by Braasch in regard to renal 
tumors in general, extensive metastases may be present when the renal growth 
is so small that it cannot be palpated clinically. 

Prognosis. — Squamous-cell tumors of the renal pelvis offer the patient a 
very poor prognosis, and in this respect are comparable to histologically 
similar tumors occurring in the urinary bladder. Five of six patients with 
squamous-cell tumors of the urinary bladder examined at the Mayo Clinic 
died shortly after the disease had reached a stage requiring treatment. Because 
of the comparative absence of symptoms, treatment is generally not considered 
while the growth is still in the early stages. In a series of cases reported by 
Kretschmer, there were eight nephrectomies for squamous-cell carcinoma of 
the renal pelvis ; five patients died at operation or shortly afterward, and the 
remaining thiee developed extensive metastasis not long after the operation 
Mayo Clinic Series .— From 1907 to 1922, five cases of squamous-cell 
tumor of the renal pelvis were treated at the Mayo Clinic. 
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Fig. 6. — (Case A23253.J Epithelial pearl formation from 
squamous-cell carcinoma of the renal pelvis. 


REPORT OF CASES 

Case I.— (A 400,589.) A man aged sixty-two years, came to the Clinic August 7 
1922, complaining of a tumor in the right side of the abdomen “ about the size of his 
fist.” This was first noticed four months prior to the patient’s registration at the Clinic, 
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and had increased rapidly in size. For the past three years he had moderate frequency of 
urination. Eighteen months before, he had had a moderate intermittent haematuria, but 
none for the past year. He had not lost weight, and his general condition was good. On 
examination the mass was found to be very large, filling the right side of the abdomen; 
it was soft, rounded and painful on palpation. The urine was not abnormal, and the 
phenolsulphonephthalein return was 40 per cent.; the blood urea content and haemoglobin 
were normal. Rontgenographic examination of the kidneys, ureters and bladder was 
negative. Cystoscopic examination revealed a normal bladder mucosa; there was hyper- 
secretion from the left kid- 
ney; the right ureteral open- 
ing was small ; no secretion 
was seen in ten minutes’ 
observation, and an obstruc- 
tion impassable to the 
ureteral catheter was found 
20 cm. from the bladder. 

At operation, through a 
transperitoneal incision, the 
tumor was found to be cystic 
and irregular, and firmly 
adherent to all the surround- 
ing tissues. In freeing the 
adhesions the renal mass was 
ruptured, and the remaining 
shell then removed. The 
patient was in good condition 
at the end of the operation. 
The convalescence was un- 
eventful, save for a reopen- 
ing of the wound which was 
successfully resutured. 

Pathology . — The renal 
mass was tremendously 
dilated and there was com- 
plete atrophy of the paren- 
chymal tissue. The pelvis 
was greatly thickened, sac- 
culated. and surfaced with 
many irregular tumors vary- 
ing in size from 1 to 8 cm. 
in diameter. These tumors 

1M0, 7;r7 S( l uan l ous - ce11 tumor of the renal pelvis; infiltrating entire were of two tvnes • some 
kidney. Areas of leucoplakia surround fragments of stone. 0 tyP ’ ’ 

especially the smaller ones, 

were loose and papillomatous, others were hard and smooth-surfaced or covered with 
papillomatous protrusions, while the intervening mucosa in many areas was thickened, 
wrinkled and gray in color. There were a number of dilated pouches extending from the 
distended pelvis, and probably corresponding to the site of the original calices, some of 
which were from 6 to 8 cm. in diameter, and had the same wrinkled epidermoid appearance 
as the pelvis (Fig. 3). A number of irregularly rounded stones, about 1 cm. in diameter, 
were found loose in the pelvis. The solid masses were very friable, similar to the exten- 
sively hyalinized areas of squamous-cell growth occurring in the bladder. Histologically, 
the hard tumors were squamous-cell carcinoma of a high degree of malignancy (Fig. 4. 
There were extensive masses and large circular plugs of cells undergoing various 
stages of hyalinization and epithelial whorl formation. In many areas the cells were large, 
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extension along the renal vessels and out into the perirenal tissues. Histologically the 
invading tissue was found to be a squamous-cell epithelioma with evidence of extremely 
active malignant growth (Fig. 5). Near the pelvis there was extensive desquamation and 
hyalinization, but no papillary structures were found. In the parenchymal portion of the 
kidney the malignant cells were large, markedly irregular in size, stained deeply, and 
contained a great many mitotic figures. Only small areas of normal renal, parenchymal 
tissues remained. Malignant cells were found encircling moderately atrophic glomeruli 
and following the course of collecting tubules. In some areas the parenchymal tissues 
were found unchanged by the encroaching malignant cells, indicating a comparatively 
rapid and recent invasion. The squamous-cell changes were confined to the tissues 
adjacent to the pelvis. 

Case III. — (A232,253.) J. T. R., a man aged fifty-four years, came to the Clinic 

_ _ May 6, 1909, complaining of frequency 

„ j and occasional attacks of moderate 
1 - ' J,J ‘ ' hrematuria during the preceding ten 

years. During the last six weeks he 
had attacks of severe pain localized to 
the area of the right kidney, and had 
lost twenty-five pounds in weight. The 
pain was not so intense if lie drew up 
his right leg. 

Examination revealed a mass in the 
region of the right kidney. At opera- 
tion a large infected kidney was re- 
moved through a Mayo lateral kidney 
incision. The kidney was adherent to 
the surrounding tissues and a sub- 
capsular nephrectomy was necessary. 
Forceps were left on the pedicle, and 
five strips of iodoform gauze were 
packed in the wound. The forceps were 
removed on the fifth day and the 
patient left the hospital on the sixteenth 
day after an uneventful convalescence. Two months later the patient died. Necropsy 
revealed metastatic growths in the regional lymph-glands and in the liver. 

Pathology . — The kidney was lobulated and soft. On cut section it v 7 as found to be 
almost completely atrophied and contained a huge staghorn calculus. Lining the pelvis 
and the calices, which were dilated and outlined by only a thin shell of cortical tissue, 
was a flat, irregular, somewhat villous growth. Histologic examination revealed a 
squamous-cell epithelioma with extensive hyalinization and epithelial pearl formation 
(Fig. 6). In most places the growth was confined to the lining membrane of the pelvis 
and calices, extending only slightly in several areas into the remaining parenchymal tissues. 

Cash IV. — ^138,795.) C. E. T., a man aged fifty-four years, came to the Clinic 
August 7, 1915, complaining of attacks of right renal colic and intermittent hsematuria of 
twelve years’ duration. Recently the pain over his right kidney had become more severe, 
and he had lost weight. 

Examination revealed a smooth mass in the right abdomen. The urine contained a 
large amount of pus and blood ; the phenolsulphonephthalein return w r as 44 per cent, in 
two hours and fifteen minutes. A rdntgcnogram revealed a large branched stone in the 
right renal area. Cystoscopic examination revealed a moderately inflamed bladder; the 
right ureteral orifice did not contract, and no secretion was seen during ten minutes’ 
observation ; the right ureter was catheterized and a small amount of cloudy urine 
obtained; the left ureter had an impassable obstruction at the orifice. 
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Fig. 9. — (Case A3809.) Extensive fibrosis causing distor- 
tion and constriction of an epithelioma of the renal pelvis. 
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SURGICAL TRAUMA OF THE RECURRENT LARYNGEAL 
NERVE WITH RESTORATION OF FUNCTION 

By Adrian S. Taylor, M.D. 

of Peking, China. 

FROM THE DEPARTMENT OF SURGERY, PEKING UNION MEDICAL COLLEGE 

In the Annals of Surgery, February, 1924, Frazier discusses the prob- 
lem of paralysis of the vocal cords following surgical trauma to the recurrent 
laryngeal nerve and reports four cases in which improvement followed anas- 
tomosis of the distal stump of the divided nerve with the descendens hypoglossi. 
Several years ago Judd, New and Mann 1 reported experimental study of the 
regeneration of this nerve and the restoration of its function after surgical 
trauma. They concluded that : 

“1. Section of the recurrent laryngeal nerve produces complete paralysis 
of the vocal cord of the corresponding side, which in all probability will 
be permanent. 

“ 2. Ligation of the recurrent laryngeal nerve with linen, chromic catgut 
or plain catgut produces complete and probably permanent paralysis of the 
vocal cord of the corresponding side. 

“ 3. Stretching the recurrent laryngeal nerves acutely in a manner similar 
but of longer duration and intensity than occurs in operation does not impair 
the function of the vocal cord. 

“ 4. Stretching the recurrent laryngeal nerves for a long period, as over 
muscles, impairs the function of the vocal cords, but the impairment is probably 
due to the operative trauma and not to the stretching. 

“5. Pinching the recurrent laryngeal nerves with a heemostat in a manner 
similar to that which may occur in an operation produces temporary paralysis 
of the vocal cords. Restoration of function always occurs, the length of time 
necessary for restoration depending on the anatomic point at which the nerve 
was crushed. The time found necessary for complete regeneration of the 
nerve when injured in the areas usually traumatized by operation varies 
between thirty and sixty days. 

“ 6 . Exploration of the recurrent laryngeal nerve produces an effect on the 
vocal cords depending on the amount of trauma to which the nerves are sub- 
jected. Careful dissection will probably not produce any effect; the paralyses 
noted were probably owing to pinching and other traumatic procedures.” 

In the case which is here reported an operation was being done for unilateral 
ligation of the superior thyroid artery at the upper pole of the thyroid. Dur- 
ing the dissection the recurrent laryngeal nerve was mistaken for the artery 
and was doubly tied with fine silk ligatures and partially divided between the 
ligature before the mistake was discovered. Paralysis was immediate, and 

1 Annals of Surgery, 1918, vol. lxvii, pp. 25 7 - 262 . 
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TRAUMA OF RECURRENT LARYNGEAL NERVE 

was repeatedly verified by expert laryngoscopic examination. The patient was 
carefully observed in the follow-up clinic, later underwent a partial thyroid- 
ectomy and at the present time has entirely regained the function of the 
injured nerve. 

Because of the accurate knowledge of the type and the extent of the 
trauma inflicted with subsequent complete recovery from the paralysis which 
immediately followed, this report is made. 

The patient, a Chinese male student, aged twenty-one, was referred by Doctor 
LaForce, of Tsing Hua College, with the diagnosis of hyperthyroidism. On admission 
he showed the characteristic signs and symptoms of Graves’ disease, with a basal 
metabolic rate of 66.5 per cent, above normal. His condition was so advanced that it was 
thought prudent to do a preliminary ligation under local anesthesia. 

August s, 1922. After local infiltration of .5 per cent, novocain-epinephrin solution, 
a short transverse incision was made over the upper pole of the palpable gland on the 
right side. The preglandular muscles were split vertically and retracted, the upper pole 
of the gland being easily exposed. A pulsating cord was seen at the inner margin of the 
upper pole, and in spite of some doubt as to its identity, two fine silk ligatures were tied 
about it 0.5 cm. apart. These ligatures were then used to raise the cord from its bed, and 
partial section of it was made with a scalpel. Approximately one-half of it had been 
divided when cut ends of nerve fibres were recognized. The patient was immediately 
asked to speak, and was found to be characteristically hoarse. The silk ligatures were 
at once divided and removed. The remaining undivided nerve tissue served to hold the 
cut ends in good approximation and no attempt was made to suture them. The superior 
thyroid artery was then identified lateralward, tied and cut close to the upper pole of the 
gland. The pulsation erroneously observed in the nerve was later seen to be transmitted 
impulses from the artery. 

The clinical picture improved after this ligation, but the patient left the hospital 
without improvement in his voice. Examination made August 8, 1922, by Dr. Harry 
Slack, Visiting Professor of Otolaryngology, showed complete paralysis of the vocal 
cord on the right side. The patient was seen again a month later and no improvement 
had occurred in his voice. Upon advice he left college, and rested a year at his home 
in Shansi Province, returning for further treatment in November, 1923. Examination 
on admission showed marked improvement in his general condition, the quality of the 
voice was normal, and laryngoscopic examination by Dr. A. W. Dunlap, Professor of 
Otolaryngology, in the Peking Union Medical College, showed both cords to be entirely 
normal in function. On December 1, 1923, a partial thyroidectomy was done under ether 
anaesthesia. The operation was easy, the gland was rather more fibrous than usual and 
presented grossly the typical picture seen in exophthalmic goitre. After operation, 
laryngoscopic examination was repeated by Doctor Dunlap on December 7th and the cords 
were again found to be entirely normal. 

The case presents definite evidence of immediate and complete paralysis of 
one vocal cord after double ligation with fine silk of one recurrent laryngeal 
nerve with hemi-section between the ligatures, which were removed as s^oon 

as the mistake was discovered. Restoration of function was complete within 
sixteen months. 
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TRANSACTIONS 

, OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held April y, 1924. 

The President, Dr. Edward S. Hodge, in the Chair 
ECHINOCOCCUS CYST OF THE OMENTUM 

Dr. K. Kornblum presented an Italian man, aged twenty-eight years, who 
was first seen by him October 28, 1923, complaining of a tumor in the right 
upper abdominal quadrant. He had been perfectly well until four months 
prior to admission, when he noticed some soreness in the right upper abdomen 
where he then felt for the first time a large mass that he could easily move 
about. He thinks the mass gradually increased in size from the time that he 
first noticed it. He had been in this country for the past twelve years. In 
Italy he was employed as a carpenter and in this country he has always worked 
in a factory. He had never been in intimate contact with dogs. He was 
muscular and well nourished, apparently in perfect health. 

Examination was entirely negative with exception of the abdomen. Here 
a large tumor could readily be seen in the upper right quadrant, about the 
size of a cocoanut. This was not tender to palpation, presented a smooth 
surface and had a tense, cystic feel. It moved downward on respiration, 
appeared to be independent of the liver and no enlargement of this organ 
could be detected. The mass was freely movable in the upper abdomen and 
could be pushed slightly beyond the midline toward the left. In a downward 
direction it could be made to reach the level of the umbilicus. The mass 
appeared to have its centre of rotation about the gall-bladder. It could not 
be palpated with the hand in the right kidney region, neither could the right 
kidney be felt. A dull note was elicited on percussion over the tumor. No 
hydatid thrill was detected. No other masses were felt in the abdomen and the 
other abdominal viscera appeared normal. Peristalsis was normal and there 
was no abdominal distention. He was admitted to the service of Dr. George P. 
Muller, operation was performed on November 3, 1923, under gas-ether anaes- 
thesia. A transverse incision in the upper right quadrant of the abdomen was 
made. The mass immediately presented itself on opening the peritoneal cavity 
and was seen to be a large cyst enmeshed in the great omentum and not attached 
to any of the neighboring viscera. The omentum was bound by adhesions to 
neighboring structures and could not therefore be removed from the abdomen. 
Consequently the cyst was walled off from the remainder of the peritoneal 
cavity by gauze packs and its removal proceeded with. In attempts to free 
it, the cyst wall was ruptured and immediately numerous daughter cysts 
escaped, thus revealing the true nature of the cyst. The entire growth was 
removed and after removal of the packs the abdomen was irrigated with 
a weak iodine solution. Further exploration of the abdomen revealed no other 
cysts. The abdomen was closed and the patient made an uneventful recovery. 
Pathological examination of the cyst showed it to have the usual characteristics 
found in echinococcus cysts. The patient has returned twice for follow-up 
examinations and states that he remains perfectly well. Physical examinations 
on both occasions were negative. 
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Echinococcus cyst of the omentum is but one of the varieties of this para- 
sitic infestation of the peritoneum. Much of the literature concerning hydatid 
disease comes from Australia from which fact an inference may be drawn that 
the disease is probably encountered there as often as anywhere in the world. 
And yet the occurrence of peritoneal echinococcus cyst is a condition of com- 
parative rarity in that country, as pointed out by Fairley who, states that, 
“ Echinococcal infestation of the peritoneum is a relatively uncommon disease.” 
In a series of 300 cases of hydatid disease encountered in 13 years only 25 
were found to be of peritoneal origin. This author gives a rather lengthy 
dissertation on the occurrence of echinococcus cysts of the peritoneum showing 
that the disease occurs in two forms, either as a single cyst, such as the case 
reported this evening or as multiple cysts. Of the two varieties the occurrence 
of multiple cysts is about twice as common as the single variety. The single 
cysts are thought to be the result of an active migration of the embryo from 
the gastro-intestinal tract, while in the case of multiple cysts the most likely 
origin is from the rupture of a liver cyst either spontaneously or at time of 
operation. In Fairley’s series of cases 88.2 per cent, gave a history of a 
previous initial operation for abdominal hydatid disease or of some previous 
acute abdominal crisis often traumatic in origin. The diagnosis becomes rela- 
tively simple in the case of multiple cysts because of this history of previous 
disease, but more difficulty is encountered with the single variety. In this 
respect it is interesting to note that in Fairley’s eight cases of single cysts 
none were correctly diagnosed prior to operation. He calls attention to the 
fact that single cysts occur most frequently in the pelvis and in this situation 
in the male the most common error in diagnosis is to mistake the cyst for an 
enlarged 1 prostate while in the female the cases are frequently diagnosed as 
ovarian cysts or myoma uteri. 

As to the symptomatology, there is usually nothing more than the presence 
of single or multiple masses in the abdomen associated with various pressure 
symptoms depending upon the situation of the cysts. Certain complications 
are occasionally met with, the most common being a calcification of the cyst 
wall which results in an increased hardness of the mass and thus leads to the 
diagnosis of a solid tumor. Suppuration may occur in the cyst with its 
resulting toxemia which thus increases the difficulty of diagnosis. And finally 
a cyst may rupture. This quite commonly follows an injury to the abdomen. 
In addition to the symptoms of an acute abdominal catastrophe there are those 
resulting from the anaphylactic response on the part of the body to the fluid’ 
of the cyst. This is manifested by severe collapse, dyspnoea, cyanosis, vomiting 
and diarrhoea, rapid and barely perceptible pulse and later the occurrence of 
a symptom which is practically pathognomonic for the rupture of an echino- 
coccus cyst is the development of urticaria. Thus the history of an acute 
abdominal catastrophe in a native from southern Europe associated with' 
collapse and urticaria practically makes the diagnosis of the rupture of an 
echinococcus cyst. ' 1 
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PHILADELPHIA ACADEMY OF SURGERY 
ANKLE FRACTURES 

Dr. E. L. Eliason reported the following cases : 

I. Fracture of the Tibia and Astragalus with Dislocation of the Latter. 

The patient, a young man, had his foot caught between an ascending construc- 
tion elevator and the side of an open shaft, with a resulting twist that threw 
him over the side to the ground, 30 feet below. Fluoroscopic examination 
revealed a fracture of the lower end of the tibia passing obliquely across the 
shaft and entering the joint, a fracture of the neck of the astragalus and an 
interna] postero-lateral dislocation of the head of the astragalus with a 90 
degree rotation of the same. Open reduction was required at which the 
tibialis anticus tendon was found between the fragments of the tibia. The head 
of the astragalus was entirely separated from its attachment. Reduction and 
plating of the tibia. The patient is now fourteen weeks later, walking with 
a cane. 

II. Bilateral Fracture of the Astragalus, Tibia and Fibula. — A young 
woman, while riding in the side car of a motor cycle was subjected to a head 
on collision. The neck of the left astragalus was broken, dislocated laterally, 
accompanied by a fracture of the external malleolus. The neck of the right 
astragalus was broken, the head was dislocated laterally and both malleoli 
were broken. The patient was walking without a cane six months later, her 
only complaint being weak arches for which she wears supports. 


Stated Meeting Held May 5, 1924 
The President Dr. Edward B. Hodge in the Chair 
PLASTIC SURGERY OF THE FACE 

Dr. Robert H. Ivy presented a man, seventy-one years of age, who for the 
preceding five years had been the subject of a slowly advancing ulcerative 

lesion of the skin of his nose. The skin 
of the entire nose was involved, presenting 
red thickened areas, large scales and crusts, 
which when removed exposed ulcerations. 
The ulcerative process had destroyed most 
of the left ala through its entire thickness, 
the skin of the columella, part of the carti- 
laginous septum, and the skin of the right 
ala. (Figs. 1 and 2.) Very .little pain 
was experienced. Wassermann reaction 
■was negative. General physical examina- 
tion revealed no other serious defects. 

A plaster-of-Paris impression of the 
face was taken and a cast made of the 
same material. From this measurements 
were accurately made of the nose, which 
had been reconstructed in wax on the 
model, from which a tin-foil pattern was 
reproduced giving the exact shape and 
size of a forehead flap to be used in recon- 
struction of the nose. At the first operation, December 21, 1923, under 
ether, the flap of skin and subcutaneous tissue the size and shape of the 
tin-foil pattern was raised from the forehead and sutured back in place for 
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Fig. r. — Side view of nose lesion. 




PLASTIC SURGERY OF THE FACE 


delayed transfer to the nose (Blair, V. P., Surg., Gynec. & Obst., 1921, vol. 
xxxiii, p. 261). On January 15, 1924, under ether, all of the diseased portions 
of the nose were excised. These included the whole of both alse, the tip, the 
columella, the cartilaginous septum and all of the skin of the dorsum up to the 



Pig. 2. — Front view of nose lesion. Fig. 3. — Defect of nose replaced by- 

forehead flap. 



Fig. 4— Side view after severing pedicle Fig. 5.— Front view after severing 

and returning it to forehead. pedicle. 


frontal bone. After control of hemorrhage, the forehead flap previously outlined 
was again raised, and sutured down into position so as to restore the missing 
parts (Fig. 3). The flap was so fashioned that its distal end could be turned 
in to form the lining of the nostrils and the columella, as well as supplying the 
external covering of the nose. This particular method of forming the^flap 
made from an accurately measured pattern and furnishing in one piece, lining, 
columella and external covering, was devised by V. P. Blair, of St. Louis by 
whose permission I am presenting it for the first time, as it has not yet been 
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published by him. Examination of the discarded tissue showed basal-cell 
epithelioma. On February 14, 1924, four weeks later, under ether, the pedicle 
was divided and its proximal end replaced in the forehead. The remaining raw 
surface on the forehead was allowed to granulate for a time and finally covered 
with a Thiersch graft under local anaesthesia. (Figs. 4, 5 and 6.) 

Owing to the fact that the nasal bones 
and bony septum were not involved in this 
case it was unnecessary to insert any new 
bone or cartilage. Healing occurred 
promptly, giving the patient a natural- 
looking nose, with well-formed alie and nos- 
trils through which he can breath and blow. 
Time alone will determine whether or not 
the original lesion is cured, but it is hoped 
that the patient, who had been condemned 
to a miserable life of hopeless isolation, will 
be given at least a few more years of 
happiness. 

Details in the steps of procedure in this 
Indian method of rhinoplasty as designed by 
Blair are : 

(1) Making of a plaster-of-Paris cast 
of the patient’s face. 

(2) Building up of the defective struc- 
tures to the desired form on the cast in 
wax or clay. 

(3) Measuring the dimensions of the nose on the cast and plotting these 



Fig 


6 — Showing well-formed nostrils 
with airway. 


out on paper (see 
lining of nostrils. 

(4) Reproduc- 
ing the paper plan 
in heavy tin-foil 

(Fig- 7 )- 

( 5 ) Applying 
tin-foil pattern to 
forehead, the pedi- 
cled flap is outlined, 
raised, and sutured 
back into original 
bed for d e 1 a y e d 
transfer (Fig. 8). 

(6) Two weeks 
later, all external 
surface of nose is 
removed together 
with diseased or 
deformed deeper 


diagram Fig. 7), making allowances for columella and 
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-fl) Dimensions of flap for new nose plotted out on paper 
plan reproduced in tin-foil. 


(2) Paper 


tissues, the forehead flap is raised and its distal end is turned in and sutured 
with catgut to form columella and lining of nostrils ("Fig. 9). The flap is 
then rotated on its pedicle and sutured to edges of nasal defect, particular care 
being taken to fix posterior end of columella securely to top of upper lip. 

(7) Three or four weeks later, pedicle is divided along line from top of 
one ala to nasion. Raw edge is sutured, and pedicle returned to forehead. 
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Fig. 8. — Plaster cast showing nose built out in 
wax and position of forehead flap. 


PLASTIC SURGERY OF THE FACE 

(8) Remaining defect in forehead can be immediately covered with full- 
thickness skin graft from abdomen, or later covered with Thiersch graft. 

In most cases, even of total destruction of the nose, this soft tissue flai 
alone will restore the natural prominence of the nose without a bone or carti - 
age transplant. If more stability is desired, a piece of costal cartilage can 
be inserted later. Dr. Douglas Webstei, 
of the Evans Institute, University of 
Pennsylvania, made the plaster casts. 

Dr. Robert H. Ivy presented, also, 
a child eleven years of age, who had a 
large defect in the right side of the nose 
and cheek, exposing to view the interior 
of the nose and maxillary sinus. The 
defect communicated with the mouth 
through a small opening in the alveolar 
process on the right side. There was a 
loss of several teeth and surrounding 
bone in this region. The right ala was 
absent. From contraction of scar tissue 
the right corner of the mouth was drawn 
up at the expense of the upper lip. The 
remaining part of the nose was drawn 
toward the right. (Fig. io.) This 
deformity is said to have resulted from, 
noma following typhoid fever at the age 
of three years. On the right cheek are two parallel scars about an inch apart 
running downward and backward toward the neck, apparently due to a 
previous attempt at closure of the defect. The procedure for relief in this 

case was as follows : A plaster-of-Paris 
cast of the face was made and the defect 
built out to as nearly correct contour as 
possible in wax on the cast. From this a 
tin-foil pattern was made to give correct 
size and shape for a skin flap to cover 
the defect. 

At the first operation, using the tin- 
foil pattern, a horizontal skin flap was out- 
lined and raised from the forehead with 
its pedicle based at the right superficial 
temporal artery. This flap was sutured 
back into its original bed for delayed 
transfer to its new position. At the same 
operation a flap of skin was raised from 
the right infraorbital region, to be turned over like a hinge at the ed<*e of 
the defect to line the cavity with epithelium. This flap was also sutured\ack 
tor delayed transfer. 

Two weeks later, the nasal edges of the defect were freshened and the 
infraorbital flap raised, inverted, and sutured to the freshened nasal margin 
The raw surface thus created on the cheek and the under surface of the 
hinge flap were covered by the horizontal flap from the forehead (FU „ 

Two weeks later good union having occurred, the temporal peclicle was 
severed and returned to the forehead. The raw edge of the flap was sutured 
to the cheek. The opening into the nose was thus closed, but there remained 
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Fig. 9. — Under surface of flap, showing 
method of folding distal end to form colum- 
ella and lining. 
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the drawn up right corner of the mouth. (Fig. 12.) This was corrected by 
dividing the scar tissue in the upper lip, bringing the corner of the mouth 
down, and filling the space thus created by interposing a thick tongue-shaped 
flap of skin and subcutaneous tissue from the lower lip. (Fig. 13.) Massage 



Fig. 12. — Temporal pedicle severed 
and returned to forehead. Right corner 
of mouth still drawn up. 


Fig. 13. — Present condition, after ad- 
justment of corner of mouth with ascending 
flap from lower lip. 


and time are expected to do much to obliterate the scars of these various opera- 
tions. Further correction of the nasal deformity may be attempted later. 


COMPOUND FRACTURE-DISLOCATION 
Dr. Drury Hinton (by invitation), presented a man, forty-five years 
old, who was admitted December 24, 1922 with a compound fracture-disloca- 
tion at the zvrist. The radius protruded from the flexor surface, connected with 
the semilunar. Vessels and nerves retracted and posterior. Four hours after 
admission, operation was performed, the semilunar being removed and the 
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wound closed without drainage after replacing the tendons and vessels. Put 
in splint ; slight fixation, active motion in 3 days, drainage for 2 days. Left 
the hospital on the ninth day and was referred to surgical dispensary and at the 
end of three weeks was off splint and at the end of four weeks, was back at 
work. His work is that of a painter and he still has some slight difficulty. 
An interesting feature of this case was that the wound was filled with paint 
and turpentine. 

Case II . — Compound Fracture-dislocation of the Elbozv . — Patient fell 20 
feet and had a Codes’ fracture of the right wrist and a compound fracture-dis- 
location of the left elbow. The humerus was pushed out one inch from the 
inner aspect of the arm. Fracture of the epicondyle and also fracture, of 
the other condyle. Brought in 3^2 hours after accident. Operation and placed 
in Jones position, small rubber tissue drain, removed at the end of 48 hours, 
active motion for 3 days, then motion every other day for three weeks, then 
all dressing removed and he returned to work in three months. Since then has 
had no trouble. Full flexion, supination and pronation. 

TRAUMATIC PNEUMOTHORAX 

Dr. T. J. Ryan (by invitation) reported the case of a boy seven years of 
age who was admitted to the Misericordia Hospital on December 7, 1923, on 
Doctor Muller’s service with the history that an auto truck had passed over 
the lower part of his right chest. Upon admission shortly afterwards he was 
found suffering from severe shock with a sub-normal temperature, a pulse 
rate of 120 and a respiratory rate of 48. He was coughing and vomiting blood. 
He was not totally unconscious. Examination revealed distention and rigidity 
of the right thorax, drum-like resonance, and evidence of injury to the ribs. 
There was marked distention and rigidity of the abdomen with considerable 
tenderness over the hepatic area. 

Stimulants and an intravenous infusion of saline solution were administered 
within an hour after admission. Two days later, although the condition of the 
patient was poor and his heart sounds very feeble, an X-ray picture was taken 
of his right chest which disclosed fractures of the fourth, fifth, seventh, eighth 
and ninth ribs with a pneumothorax of the entire chest and a complete ate- 
lectasis. The right chest was aspirated and air escaped under considerable 
pressure. The patient w'as immediately benefited and an X-ray picture taken 
on December 17, 1923 revealed expansion of the right lung to about 60 per 
cent, of its normal size. The patient was discharged twenty days after admis- 
sion having no symptoms except very slight pain over the chest wall. His 
respiratory rate was 24, his pulse 100 and his temperature 98. 

This condition is not a frequent complication of civil injuries, having been 
the first one that occurred in this service at the above hospital in five years and 
but few have been described in the literature since 1917. It seems to be the 
consensus of opinion that these cases will recover without aspiration, but it 
would seem that the treatment which was instituted was instrumental in 
hastening recovery. 

RESUSCITATION OF AN ARRESTED HEART BY DIRECT 
CARDIAC MASSAGE 

. Dr s- Walter Estell Lee, and T. McKean Downs read a communica- 
tion with the above title for which see page 555. 

615 



PHILADELPHIA ACADEMY OF SURGERY 


SURGICAL TREATMENT OF BRONCHIECTATIC CAVITIES 

Drs. Thomas A. Shallow and Louis H. Clerf read a paper with the 
above title. 

LATE RESULTS OF SPLENECTOMY FOR TRAUMATIC RUPTURE 

OF THE SPLEEN 

Drs. Damon B. Pfeiffer and Calvin M. Smyth; Jr., read a paper with 
the above title, for which see page 562. 

BILIARY TRACT SURGERY 

Drs. James H. Baldwin and William R. Gilmour read a paper on 
Biliary Tract Surgery, based upon a study of 130 consecutive surgical cases. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Staled Meeting Held April 9, 1924 

The President, Dr. Eugene H. Pool, in the Chair 

BILATERAL STRANGULATED INGUINAL HERNIA IN THREE MONTHS’ 

OLD BABY 

Dr. Henry W. Cave presented a child, a premature seven months’ baby, 
at the present time aged three months, who was admitted to the Second Sur- 
gical Division, Roosevelt Hospital, March 7, 1924. 

Forty-four hours before a left indirect inguinal hernia came down into 
sac and became irreducible. The bowels moved four hours prior to admission. 
The patient was vomiting about every hour. Fecal odor to vomitus. 

The baby was poorly developed, and had a hard irreducible mass in left 
scrotal sac. Hoth baths; ice-bags and upright elevation of buttocks failed 
to reduce hernia. 

Forty-five hours after hernia became incarcerated the patient was oper- 
ated upon. Drop ether anaesthesia. Inguinal canal exposed. Release of 
constricting ring. Several loops of small intestine congested and bluish in 
color reduced. Closure of neck with fine catgut. Sac not removed. Wound 
closed. Satisfactory recovery. 

Eight days post-operative : A bulging mass appeared in the region of the 
right external ring. Was reduced with some difficulty. Ether had to be 
given. Four days later this bulging mass again came down into sac and was 
irreducible. Under ether anaesthesia, this right-sided irreducible indirect 
inguinal hernia was operated upon. Numerous loops of small intestine of 
bluish color reduced. Suture of neck. Closure of wound. Slight amount of 
infection, lower angle. Satisfactory recovery. 

STRANGULATED INGUINAL HERNI/E WITH BEGINNING GANGRENE OF 
TESTICLE IN THREE AND ONE-HALF MONTHS’ OLD BABY 

Doctor Cave presented a child who, when a baby three and one-half 
months old, was admitted to the Second Surgical Division of Bellevue Hos- 
pital, March 2, 1923, at 10 a.m., for relief of strangulated right indirect 
inguinal hernia of fifty-five hours’ duration. 

Operation was performed within an hour of patient’s admission. Drop 
ether anaesthesia. Incision over inguinal canal. A loop of small intestine filled 
with semi-solid fecal matter was found caught in the external ring and pressing 
firmly against the cord. The loop of gut was a very dark brown, not quite 
black. The entire cord, the testicle and epididymis were black. After a slit 
was made in the ring and the gut drawn out, the circulation was restored 
m a few minutes. The scybalous mass pushed upward in lumen of gut Her- 
nia reduced. Cord and testicle still black. Even in spite of the threatened 
gangrene of the testicle and cord, it was thought best not to remove 
them. Closure of hernia opening, repair of canal in usual way Child 
made an uneventful recovery. Discharged cured from hospital nine davs 
after operation. * 
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Dr. Charles A. Elsberg presented a woman, thirty-four years of age, 
from whom he had removed an endothelioma from the left motor area, under 
local anaesthesia, in January, of last year. One year before she began to have 
attacks of twitching in the right hand and forearm which continued off and on 
and which was soon followed by attacks of twitching of the right side of the 
face and right upper and lower extremities. She was never unconscious dur- 
ing the attacks and they occurred every few days. She was treated in the 
Out-patient Department, where it was found that she had a four-plus 
Wassermann, and received thorough antispecific treatment. She never had 
any headache and never vomited. She was admitted into the hospital in a 
condition of status hemi-epilepticus. Every ten to fifteen minutes she would 
have a convulsive attack which began in the right upper extremity and then 
involved successively the right side of the face and the right lower extremity. 
She was conscious during all of the attacks. She was under observation for 
two days during which time there was progressive weakness of the limbs on 
the right side. Upon physical examination, her fundi were found to be nor- 
mal, tendon reflexes on the right side greater than on the left with a Babinski 
on the right and with marked weakness of the right upper and lower extremi- 
ties. The Wassermann in the blood and cerebrospinal fluid was negative. 
At the operation, a well encapsulated endothelioma, 5x4 centimetres in size, 
was removed from the left arm area. As there was a great deal of bleeding 
from the cavity in which the tumor lay, a small piece of muscle was removed 
from the thigh and inserted in the cavity and the bleeding thus controlled. 
The patient recovered very satisfactorily from the operation. She rapidly 
regained power in the right side of the body and was free from the Jacksonian 
attacks. She returned to the hospital three months later and was then prac- 
tically well. Two months after this she began to have recurrences of her 
attacks and by November — ten months after the operation — she was having 
attacks every few weeks with again a progressive loss of power in the right 
upper and lower extremities. November 13, 1923, the bone flap made at the 
previous operation was again turned down, and the dura opened; the piece 
of muscle that had been implanted at the operation ten months before was 
found to be lying loose in the cavity and to have undergone fibrotic change. 
The piece of muscle which was 3x2 centimetres was easily removed and 
the wound then closed. She recovered satisfactorily from the operation, 
rapidly recovered power in the affected limbs and has been free from the 
convulsive attacks. When the piece of muscle was incised it was found 
that there was a collection of pus, sterile on culture, in the centre of it. 

In this patient, the implanted muscle acted as a foreign body and had' to 
be secondarily removed. It had caused a recurrence of tumor symptoms. 
The Wassermann was found to be positive again, and she was put upon 
renewed antispecific treatment. It seems very probable that the lues had 
something to do with changes due to the fact that the implanted muscle was not 
well borne by the tissues, as muscle is usually borne well when it is implanted 
and never causes any trouble as in this patient. 

Doctor Elsberg presented also a woman from whom he had removed 
a large endothelioma from the left fronto-parietal region. Sixteen months 
before the operation she complained of some double vision and some dimness 
of vision. This continued off and on for six months and then she began to 
have headaches, increasing in severity, and buzzing in the ears. For seven 
weeks she had had some disturbance in speech, often misnaming objects and 
people. Upon examination, the reflexes on the right side were slightly exag- 
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qerated over those on the left. There was a marked papilloedema on both 
sides and a facial weakness on the right of the central type. The diagnosis 
of a tumor in the left frontal region was made, and in October, 1923, a large 
osteoplastic flap was turned down on the left side; the dura was very tense 
and the attempt to puncture the ventricle was unsuccessful. The patient stood 
the operation very poorly and further procedures were delayed for four 
days. The bone flap was then turned down again and the dura widely opened, 
exposing a large endothelioma, which was excised. There was considerable 
bleeding from the bed in which the tumor lay, and a large piece of muscle was 
removed from the thigh and inserted in the bed of the tumor, thus controlling 
the bleeding. The patient was considerably shocked by the operation, requiring 
active stimulation and blood transfusion, but she recovered very satisfac- 
torily thereafter. 

Doctor Elsberg presented a third patient from whom a tumor had been 
removed from the same region. This woman first complained of diplopia four 
months before followed by headache and vomiting. The symptoms, persisted 
and the headaches became gradually more severe, and she complained of a 
great deal of dizziness and of attacks of coldness in the left side of the face 
with buzzing in her right ear. There were no convulsions or other symptoms. 
Upon physical examination, there was a slight increase of the reflexes on the 
right side, a bilateral papilloedema with hemorrhages and a slight right facial 
weakness of the central type. There were no speech disturbances. The 
operation was done in May, 1923, and a large endothelioma removed from the 
left fronto-parietal region. The patient recovered very satisfactorily from 
the operation and has remained well. 

Both these patients presented very similar symptoms and it was interesting 
that both of them complained first of double vision, so that the question of 
encephalitis was considered. Both of them complained of auditory disturb- 
ances in the contralateral ear, which is unusual in tumors of this location, and 
in both of them the paucity of clear physical signs is of interest. 

Doctor Elsberg presented a fourth patient from whom he had removed 
a very large tumor from the right frontal region, under local anaesthesia. The 
man was seen in an advanced state of tumor symptoms referable to the right 
hemisphere, with marked papilloedema, diminution of vision and mental dis- 
turbances. The tumor was so large that it had to be removed in several pieces. 
The patient stood the operation very well and recovered satisfactorily as far 
as all of his symptoms were concerned excepting the visual disturbances. 
After the operation the papilloedema, which had been of high grade with a 
large amount of exudate, rapidly subsided, but it was followed by so much 
postneuritic atrophy that the little vision that the patient had before the 
operation was almost entirely lost. 

This case demonstrates how unfortunate it is to delay operative interfer- 
ence too long, for there is nothing more pathetic than to have a patient lose his 
vision after a very satisfactory tumor removal. 

In answer to a question, Doctor Elsberg said that in his intracranial work 
for some years he had been making- very large bone flaps which extended 
from above the frontal sinus in front to the level of the mastoid behind and 
up to the median line. This avoids secondary rongeuring away of bone if the 
tumor is found near the median line and allows of much freer manipulations. 
In some instances tumors are well exposed by these large flaps which other- 
wise might be missed altogether. When the bone flap is returned into place 
without removal of additional bone, the cranial cavity is closed entirely. If 
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the tumor is expected in the occipital region, then the bone flap is made fuither 
backwards up to the level of the transverse sinus. 

COMPOUND COMMINUTED FRACTURE OF SKULL WITH LACERATION 
OF BRAIN IN A CHILD FOLLOWING COASTING 

Dr. Hugh Auchincloss presented a boy, eleven years old, who on Jan- 
uary 15, 1922, two years, three months ago, was brought to the Emergency 
Ward of the Presbyterian I-Iospital (No. 52622) by two men who said that 
while coasting in Central Park he ran into a park bench and cut his head open. 
Though seemingly unconscious, he responded in monosyllables a few times 
to questions. He was cyanosed, was somewhat dyspnoeic, had cold, dry 



Fig I. — Skiagraph showing defect in skull after recovery. 


hands and feet and looked shocked. In striking contrast to a fractured skull 
picture with compression signs, his pulse varied between 120-150, was of 
good quality, and his blood pressure 125/70. 

An irregularly curved scalp wound just above the hair line in the frontal 
region lay open, exposing blood clot, some dirt, and hair matted together 
with a friable substance that proved to be bits of brain. No other evidence 
of injury was found. Dr. H. A. Murray, who was then house surgeon, 
hurried him at once to the operating room, where he was first seen by the 
leporter. Great care was taken in the wound preparation. Shaving, cutting 

620 


away 


COMMINUTED FRACTURE OF SKULL IN CHILD 

fragmented flap edges, removing dirt, and gentle irrigation with slightly 
warmed saline, then Dakin’s solution took about half an hour, during which 
time the pulse ranged between ioo and 150 and the blood piessuie 100/ 40 to 
125/75. A little ether had to be given to keep him quiet. The scalp was 
avulsed from before backward with a pedicle behind. Six fragments of the 
vault lay depressed beneath the edges of the surrounding normal skull. In 
most of these fragments the amount of inner table fractured was greater 
than the outer. They were made up of the frontal and left parietal bones. 
(Fig. 2.) Close to the longitudinal sinus was a laceration of the dura mater 
about 2x3 cm. in diameter whence came brain tissue. Small fragments of it 
oozed out. It was thought to be just 
in front of the upper part of the pre- 
central convolution. No bleeding ves- 
sel of any size was found. The 
bone fragments were removed. Great 
effort was made to thoroughly remove 
all foreign matter, clean and rearrange 
the tissues, closing the dura and then 
the flap with as little trauma as pos- 
sible. Two little rubber drains at 
either end of the wound were inserted. 

The last part of the operation was 
completed by Dr. W. G. Penfield. 

Subsequent X-rays showed a linear 
fracture radiating toward base on 
left side. 

The blood pressure remained about 
the same during the rest of the after- 
noon and at midnight, though his 
pulse was 130, he spoke a few words 
and said he “ felt fine.” 

Except for some relative weakness 
in the grip of his right hand and an 
intercurrent attack of tonsillitis his 
post-operative course was free of noteworthy happening. He went home 23 
days after his injury with a pulsating defect in his skull, measuring 6.5 cm. in 
greatest diameter. (Fig. 1.) Four days later Doctor Penfield noted: “The 
wound is entirely healed. The surface where the brain was exposed pulsates 
and is slightly depressed. He has no pain on getting up in the morning or 
on stooping over, Babinski’s are both normal. Abdominal reflexes normal. 
Strength in right hand normal. No cortical sensory loss can be made out. 
lie has a slight internal strabismus of the left eye which may have been 
present before. On looking to the left there is a moderate nystagmus with 
quick phase to the left. On looking to the right there is a fine nystagmus 
with quick phase to the right. The question of filling in the cranial <*ap 
must be considered and determined by such disturbances as headache and 
focal symptoms.” 

Four months later. Quite well. Five months later- Broke his humerus 
Eight months later. Went with Tribune Fresh-air Party to the country' 
Nine months later. Quite well. Defect in skull is flat. Twenty-one months 
later. Pain at site of depression for one week. Very marked pulsation pres- 
ent and it can be seen at a distance. Doctor Penfield advises closure of defect 
I hirty-two months later. Occasionally a little dizzy. No headaches Thirtv' 
five months later. Apparently some difficulty with memory. Parsed up a 
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grade in school only on trial. On stooping, gets dizzy, also if struck on head. 
Vomited supper one month ago. Family are not particularly anxious to have 
any operation at present. 

Reasons for presentation of case : 

1. The magnitude of the injury received while coasting down what most 
people would consider a rather harmless looking short, not particularly steep, 
Central Park hill. 

2. Severe brain laceration and loss of substance with relatively insignifi- 
cant signs and symptoms as compared to apparently much less severe fractures 
associated with bleeding within the closed cranium. A somewhat dramatic 
evidence of the value of “ decompression ” coincident with injury. 

3. A three-year follow-up result at eleven to fourteen years of age, show- 
ing scarcely any complicating feature as yet. It is hoped that later follow-up 
results may be obtained and reported. 

Dr. Charles A. Elseerg said that he thought unless the defect were very 
large and the patient had a disturbed symptomatology, it was better to allow 
the flap defect to remain. He considered that in this boy it might remain with 
perfect safety and with the outlook that in a few years it would decrease in 
size. Unless there was some special reason for acting otherwise, he would 
leave that flap alone. 

Dr. Seward Erdman was interested to know the indication for the 
removal of so large an amount of bone. He inquired if there was any reason 
for believing, if it was not contaminated, it was not safe to leave it in. He 
believed that in such cases as this an effort should be made to leave in as much 
of the comminuted bone as possible as it fills in the defect and acts as a 
bone graft. 

Doctor Auchincloss, in closing the discussion, said that at the operation 
it was a debated point what to do with the pieces of bone. They were taken 
out and preserved in saline until a decision was reached regarding using 
them. But there was hair and ground-up dirt mixed with them and Doctor 
Penfield rejected the use of that bone from the standpoint of the undesirability 
of having a possible infected foreign body in the wound, especially in a case 
where the dura had been opened and there was so extensive brain laceration. 

SUPPURATIVE ARTHRITIS OF KNEE-JOINT TREATED BY INCISION 

AND MOTION 

Dr. Frederick T. van Beuren, Jr., presented a woman, forty- four 
years of age, who was delivered at the Sloane Hospital for Women February 
1, 1923. Five days postpartum she had a rise of temperature to 104 degrees 
F., and complained of tenderness in the right lower quadrant of the abdomen. 
Eight days postpartum she complained of tenderness in both iliac fossie and 
the uterus was found to be enlarged and irregular. A diagnosis of septic 
uterus and probable pelvic thrombo-phlebitis was made. Nineteen days post- 
partum swelling and tenderness of the right knee-joint was discovered and 
pus was aspirated which showed streptococcus hemolyticus on culture. He 
saw the patient for the first time on the following day, and deferred^ operation 
for twenty-four hours in order to force the fluid intake and digitalize her 
because she was in very bad general condition with a temperature varying 
from 103 to 104, and a white blood count of 18,000 with 83 per cent, poly- 
tnorphonuclears. February 22, 1923, incisions were made, one on the outer, 

622 


TRAUMATIC RUPTURE OF THE LIVER 

the other on the inner side of the right patella, draining the knee-joint; 
immediately upon coming out from the nitrous-oxid anaesthesia, motion of the 
right knee-joint was instituted, partly active, partly passive, before the dress- 
ing was applied. A large quantity of thick pus was forced' out of the joint 
by this movement and redressing with assisted active motion was performed 
every three hours while the patient was awake during the next two weeks. 
During the next four weeks, although the blood culture showed no growth on 
four or five separate occasions, she developed a very large abscess in both 
gluteal regions one month later and an abscess in the right pectoral region 
about ten days after the development of the gluteal abscesses. The cultures 
from the pus in each case grew streptococcus hemolyticus. These compli- 
cations interfered seriously with the care of the knee-joint. For thirteen 
weeks the patient ran a more or less high temperature, continuously, and her 
general condition was very bad indeed. During the greater part of this time 
active motion at the knee-joint was impossible on account of the patient’s ina- 
bility to perform it, but passive motions were kept up by the interne, Doctor 
Damon, who had immediate charge of the conduct of the case. Eight weeks 
after the incisions in the knee-joint had been made, the inner wound had 
closed off from the joint and was healed at the end of fourteen weeks after 
operation. The outer wound ceased to discharge at about the same time, 
but was not healed until about sixteen weeks after the operation. The healing 
of the wounds in the gluteal and pectoral regions was also very slow, the pec- 
toral wound healing about five months after it was made. There still remains, 
thirteen months after the operation in the gluteal region, a small sinus over 
the sacrum. 

She got out of bed for the first time eight months after the operation on 
her knee and began to walk about one month after that, having considerable 
difficulty on account of contraction of the posterior leg muscles. She is now, 
thirteen months after the operation, able to walk up and down stairs with 
moderate ease. She has full and painless active extension of the right knee- 
joint to an almost complete degree. This case is shown to emphasize the 
fact that it is possible to secure a good result in suppurative arthritis of the 
knee-joint by incision and motion of the joint, even in a most unfavorable case, 
provided sufficient pains are taken by the interne in charge of the case. It 
is further emphasized that, in this case, passive motion or a combination of 
assisted active motion with passive motion, took the place of real active 
motion for a number of weeks and secured a satisfactory result. 

Dr. Royal Whitman considered that complete extension at the knee- 
joint was, from the functional standpoint, more important than freedom in 
flexion. He thought that in such a successful case an attempt should be 
made to restore extension and thus to assure stability in weight bearing. 

Dr. Allen O. Whipple considered that this case presented the best proof 
of the wisdom of operating to restore function in suppurative arthritis occur- 
ring in such desperately sick people. These patients with suppurative joints 
are so often desperately ill in so many other ways that the accomplishment of 
such a result, as seen in this patient, was a very remarkable one. Most of 
these cases go on to a bony ankylosis, if they get well at all. 


TRAUMATIC RUPTURE OF THE LIVER 

Dr Benjamin T Tilton presented a man, twenty-two years of age, who 
was admitted November 22, to St. Mark’s Hospital with a history of § having 
fallen one-half hour before, four stones, while at work on the construction 



NEW YORK SURGICAL SOCIETY 


of a new building. On admission his condition was that of marked shock; 
blood pressure ioo over 52, temperature normal, pulse 100, respiration 22 , 
red cell count 3,600,000, haemoglobin 70 per cent. He complained of severe 
pain in the abdomen and left shoulder, and had vomited before admission. 

On physical examination, the patient was pale. The abdomen showed no 
external evidences of injury, was slightly distended, and there was moderate 
spasm of the muscles, particularly on the left side. There was marked ten- 
derness in the left upper quadrant. There was shifting dulness in the flanks. 
Percussion, palpation and auscultation of the chest gave no evidence of 
thoracic injury. Catheterization of the bladder showed no blood in the urine. 
The patient had abrasions of the left forehead, fracture of the nasal hones, 
fracture of the lower end of the left radius, fracture of the left scaphoid and a 
comminuted fracture through the greater trochanter of the right femur. 

Laparotomy was performed four hours after the accident. The abdomen 
was opened through the left rectus and a very large amount of fluid and 
clotted blood was found. The spleen was uninjured, but on the under surface 
of the left lobe of the liver there was a deep tear about four inches in length 
which extended on to the posterior surface of the organ. The laceration was 
bleeding freely. As the patient’s condition was very critical and the torn 
surface was very inaccessible for suture tbe wound in the liver was merely 
packed with a large amount of plain gauze which was brought out through 
the upper end of the laparotomy incision. A hypodermoclysis was given on 
the table. Post-operative condition very bad. With the aid of repeated hypo- 
dermoclysis, fluids by rectum and stimulation tbe patient gradually improved 
and went on to a slow but complete recovery. One week later the gauze 
packing was removed under gas and oxygen ancesthesia, liberating a large 
amount of bloody, broken down liver tissue. There was a discharge of thick 
purulent material for several days following the removal of the packing. The 
temperature which reached 104-6° twelve hours after operation fluctuated in 
the neighborhood of 102 to 103 until the packing was removed, after which 
it gradually reached normal. 

He left the hospital about eight weeks after admission. Pie had remained 
in the ward longer on account of baking and massage of his fractured femur 
and wrist. An interesting question in this case is the nature of the injury 
that produced the rupture of the liver. It seems possible in the absence of 
external evidences of injury to the abdominal wall or thorax that the injury 
to the liver was not caused by compression of tbe organ, but rather by a 
pulling away of the liver from its parietal attachments by the sudden force 
of the fall. This indirect method of injury is more likely to affect the 
heavier right lobe; rupture of the left lobe is comparatively rare. The 
chief point of impact seems to have been over tbe greater trochanter on 
the right side which was markedly comminuted. As regards operative proce- 
dure, he believed that gauze packing is the method of choice where time is an 
important element and the hemorrhage is still active. T his can of course be 
combined with suture in suitable cases. 

RUPTURE OF THE SPLEEN IN A CHILD FOLLOWING RELATIVELY 

SLIGHT TRAUMA 

Dr. Fordyce B. St. John presented a child, nine years of age, who was 
brought to the hospital in a taxicab three months ago by her mother to deter- 
mine whether or not an injury existed. 

The history as presented by the mother was as follows : Two and one-half 
hours before admission, while in school, one of her little friends gave her a 
push while she was standing near a school desk and she bumped up against 
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the corner of the desk, striking her left side and sliding to the floor. Imme- 
diately she felt a sharp pain in her left side under the ribs, did not fall down, 
however, but sat down in a chair for five minutes and then as school was oyer 
walked home partly supported by two girl friends, climbed two flights of stairs, 
and then because she felt badly lay down on a sofa. _ _ 

About an hour and a half later she felt nauseated and vomited twice, chiefly 
yellow fluid. This did not alarm her mother as the child in the past several 
years had not infrequently vomited with so-called indigestion attacks. She 
did not complain of pain while lying quietly either before or after vomiting 
but said that walking and moving had hurt her side. A short time later, 
however, perhaps fifteen minutes, the mother noticed that the child was paler 
than usual, especially about the lips. Upon arriving at the hospital by taxicab, 
the child walked into the accident ward with her mother and sat down in one 
of the receiving chairs to wait for the examining physician. 

A half hour later, four hours after injury, when seen by the visiting sur- 
geon, she presented the following picture : A pale child about eight or nine 
years old lying on the examining table with knees drawn up, apparently not in 
acute pain, but very quiet. Respirations were quiet and not increased in rate, 
her pulse rate was 98, fair in quality, the red cell count being 4,500,000 and the 
haemoglobin 85 per cent. She seemed like a matter of fact youngster and 
stated that while lying still she had no pain, but that she felt more comfortable 
with her legs drawn up. She was not nauseated. The examination of the 
chest was essentially negative, except for slight diminution in respiratory 
excursion. The abdominal wall moved with respiration but was also limited 
in its excursion. A very faint area of ecchymosis was noted over the lower 
left chest in the splenic area pressure on which caused no pain. It was difficult 
for the child to relax her general abdominal wall with the thighs extended. 
With the thighs flexed she presented slight spasm in the upper left quadrant 
with tenderness and less spasm and tenderness in the lower left quadrant. 
There was no costo-vertebral tenderness, but very definite dulness in the left 
flank, not shifting, and tympany in the right. A rectal examination was 
not made. 

It was felt that with the history and the evidence of intraperitoneal injury 
with hemorrhage and from the location of the blow and the ecchymosis found, 
a ruptured spleen seemed the most probable pathology with probably some 
renal injury. 

She was operated upon immediately and the following conditions found. 
Upon opening the peritoneal cavity through a left rectus incision there escaped 
a large amount of fluid blood and the examining hand placed in the upper 
left quadrant could readily appreciate a badly lacerated spleen, which, how- 
ever, upon being brought into view, was not apparently otherwise pathological. 
The visceral surface presented a longitudinal rent which almost completely 
divided the spleen into two equal halves. Controlling the pedicle of the spleen 
with the fingers, clamps were applied including the vessels, and the spleen 
removed. Large blood clots were noted in the left lumbar gutter and in the 
left subphrenic region behind the stomach. At the time the spleen was first 
seen there was very active hemorrhage present. After removal of blood clots 
in the left lumbar region retroperitoneal hemorrhage was noted in the region 
of the left kidney, which upon palpation showed no evidence of gross lacera- 
tion, however. The wound was closed with continuous plain gut for the perito- 
neum, during which about 350 c.c. of hot saline were introduced into the 
peritoneal cavity. The anterior sheath was repaired with chromic gut and 
the skm and subcutaneous tissue with silk. Note : It was estimated that the 
40 625 



NEW YORK SURGICAL SOCIETY 


amount of blood in the peritoneum including clots was about 400 c.c. A saline 
infusion was given on the operating table. 

The pathological report of Doctor Stout describes the spleen 8 cm. x 5 l 4 x 
3 cm. “ Its visceral surface presents a longitudinal rent which almost com- 
pletely divides the specimen into two equal halves. The surfaces along the 
line of rupture are very jagged, the substance of the spleen bulges forth and 
there is much blood clot. The rupture goes through to the diaphragmatic 
surface but there it is not so accentuated. There are, however, three distinct 
lines of rupture, the main line running somewhat longitudinally, while the 
other two are perpendicular to this and take their origin from it. Microscopic 
examination : Section of the spleen taken along the margin of one of the cracks 
shows adherent to it a mass of coagulum with thick plaques of fibrin and 
flaklets separating the mass of red blood cells. There has been some degenera- 
tion of splenic tissue along the margins of the rupture. There is considerable 
leucocytic infiltration along the surface of the splenic tissue and into the 
coagulum. Many of the phagocytic cells of the spleen are loaded with brown 
granular blood pigment. There is almost no hemorrhage into the splenic 
tissue itself.” , . 

On the day following operation the child was transfused with 400 c.c. of 
maternal blood and following this the post-operative course was uneventful 
until the ninth day, when the dressing was noted to be soaked with bright 
blood and upon its removal a disrupture of the wound found which was 
repaired immediately with general anaesthesia followed by an uneventful con- 
valescence, the patient being discharged from the hospital on the thirty-sixth 
day following injury with the following blood count: red blood cells, 4,200,- 
000; haemoglobin, 70 per cent.; white blood cells, 400; polymorphonuclears, 
37 per cent.; lymphocytes, 52 per cent.; 1. monos, and trans. 10 per cent.; 
eosinophiles, 1 per cent. 

RUPTURE OF LIVER IN A CHILD FOLLOWING COASTING 

Dr. Hugh Auciiincloss presented a twelve-year-old school girl, who 
while coasting in Central Park, February 26, 1924, collided with a tree and 
struck her right side, over probably, from her description and a skin mark, 
the lower ribs about the anterior axillary line. After being pulled along on 
her sled for a short distance she was able to stand up but, when she did so, 
complained of pain in her abdomen much worse on breathing deeply. From 
Fifth Avenue and Seventy-second Street to First Avenue and Seventy-fifth 
Street is about ten blocks, or half a mile. She walked this and' then up 
one flight of stairs. Because she looked pale and still complained of abdomi- 
nal pain her sister brought her to the Presbyterian Hospital (No. 59284) in 
a taxicab. The physicians who then examined her were called upon to recon- 
cile a somewhat conflicting assortment of facts. 

She was thirsty and asked for water frequently. When she breathed, 
she had much pain referred to the right acromial region, but no evidences 
of injury were discovered there. She was wholly conscious, talkative and 
smiled during the remissions of pain and after her chest was strapped. No 
signs of a rib nor lung lesion could be made out and the heart was not dis- 
placed. These negative findings were substantiated by fluoroscopy. Over the 
tenth rib in the right anterior axillary line was a little reddened skin evidently 
where she had been struck. The right side of the abdomen, the right flank, and 
both recti were rigid. In the right costovertebral angle there was no tenderness 
nor spasm. One of the physicians found on rectal examination that on the 
right side high up it seemed more tender. There was no psoas spasm. 

The catheterized urine showed strongly positive guaiac, 8-10 red blood 
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cells to a field and a very definite ++ glucose reaction. Blood sugar as subse- 
quently reported was normal, 1.03 gms. L. Temperature, 99.4; pulse too, 
respiration, 28 ; leucocytes, 27,000 ; polymorphonuclears, 80 per cent. ; blood- 
pressure, 108/70; red blood cells, 4,400,000; haemoglobin, 80 per cent. No 
bile present in blood serum. 

At midnight, four hours later, leucocytes 22,000, polymorphonuclears 82 
per cent. One a.m. vomited considerable stomach contents, felt better and 
went to sleep. It was then thought she might have a rupture of the kidney 
and retroperitoneal extravasation of blood and urine. 

At nine the same morning the reporter first saw her and was told that 
though it had been decided to wait a few hours, for more definite, indications 
as to operation and where to operate, her condition was not as satisfactory as 
it had been hoped it might be. Temperature, 100.4; pulse, no; respiration, 
20; red blood cells, 3,500,000; haemoglobin, 70 per cent. Chest was strapped ; 
nothing definitely abnormal made out there. Didn’t want to move because of 
pain in lower chest and upper abdomen. Abdomen was somewhat distended 
and slightly tender everywhere, especially on right side. Spasm corresponded. 
The costovertebral angle was not tender and she moved her legs freely. The 
rectal examination was very conclusive, a boggy mass in the cul de sac that was 
exquisitely tender. Chest and abdominal X-ray plates were negative. 

Because of the signs of peritoneal irritation that had become evident, the 
abdomen was opened in the midline under novocain. About 400 c.c. of blood 
was sucked out from the peritoneal cavity. The rest of the operation was done 
under ethylene and oxygen. By extending the incision upward blood was 
found coming from the right upper abdomen and a tear could be felt in the 
right lobe of the liver. Spleen, kidneys, pancreas, gut, stomach and retro- 
peritoneal spaces all appeared normal. A slightly oblique incision was then 
made below right costal margin. A ragged tear was found running horizon- 
tally across the greater part of the right lobe, with a mass of brownish-yellow 
fibrin about it. It readily admitted the finger tips. Two Mikulicz type of 
vaseline and iodoform gauze tampons were placed between the torn liver and 
the ribs, with small soft rubber tubes between. The middle wound was closed 
with chromic to the sheath and through-and-through silkworm gut tied on 
buttons. The inner part of the transverse wound was similarly closed. 

There was a free discharge of bile for nearly a week after operation. 
On the ninth day under gas anaesthesia the packing was removed practically 
without bleeding. She went home thirty-one days after the operation, nine 
days ago. The bloody fluid in her peritoneal cavity contained bile pigment 
and showed no bacteriological growth. Her clinical recovery, except for a 
superficial spot where the drains had been, and some weakness, has been satis- 
factory considering the time elapsed. 

Reasons for presentation of Case : 1. An example of serious visceral injury 
incidental to the apparently harmless sport of coasting down one of the little 
Central Park hills. 

2. A child can walk a half mile with an extensive rupture of the liver: 

3. Red blood cells appeared in five urine specimens during the first two 
days yet no gross nor other clinical evidence of kidney rupture was found. 
Possibly an intracapsular injury. 

4. A. definite glycosuria with normal blood sugar was found. A similar 
glycosuria has been found in other serious traumatic cases. These cases have 
interested Dr. L. Bauman, who is seeking further data and more cases before 
making an analysis as to its significance or pathogenesis. Occurring as it did 
m this case with a normal blood sugar it suggests a so-called renal type 
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5. If, when the peritoneum had been opened under novocain, some of 
the bloody fluid had been examined at once for bile pigment, a procedure that 
would not have taken more than about five minutes, it might have contributed 
somewhat toward the diagnosis of liver or bile passage rupture, though prob- 
ably not have materially altered the procedure. 

ABDOMINAL CONTUSIONS ASSOCIATED WITH VISCERAL INJURY 

Dr. George E. Brewer read a paper with the above title. 

Dr. Charles N. Dowd said that he had recently had tabulated the cases 
of abdominal contusions at Roosevelt Hospital for the last few years. He 
was surprised to find how few of these cases had been operated on, and as this 
hospital is located in a neighborhood where there are many accidents, every 
day various people are brought in with injuries from automobiles, falling from 
heights, etc. The method of handling them has been, when the case needed 
operation, not to delay at all. There have been cases, however, where there 
was doubt whether operation was desirable and these have caused much 
anxiety. As they have recovered without operation, they cannot be classed 
as rupture of the liver, or spleen, for there is no proof, so they are listed 
as abdominal contusions. There was usually an autopsy performed on those 
that died so it was possible to put on the history, “ Rupture of the Liver,” 
or “ Rupture of the Spleen.” Consequently the hospital records do not give 
one an accurate idea of the real number of these cases of rupture of a solid 
viscus that have come in because so many have gotten well under the diag- 
nosis of “ Abdominal Contusions.” 

There are eleven of these tabulated cases of rupture of the liver and of the 
spleen gathered from the hospital records. Of that number there were seven 
deaths, which does not give much encouragement for operation. One case 
of splenectomy died immediately, two died after palliative operation, one not 
operated upon died. There were three other deaths, one after operation; so 
operation was done in four and the operation was of no avail in any of them. 
In the cases cured there was one hepatorrhaphy, repair of a small tear in the 
right lobe, but there was not more hemorrhage than is often seen in a gall- 
bladder operation where a small area of the liver is exposed. In another there 
was a little crack in the liver two inches long, and in another there was 
rupture of the spleen where only exploratory was done, and in another there 
was rupture of the kidney. These got well. Speaking from the records of 
the first surgical division of this hospital for the last few years (not very 
severe cases, but taking them as they come in) there had been little in the way 
of encouragement for operation. In the next few years the preponderance of 
cases may be those that need operation and will get well with it. But 
although watched with great care and operation done on all that needed 
operation, it would not seem that operation had been very encouraging in 
these cases. 

Dr. John F. Connors said that in his experience at Harlem Hospital he 
was changing the methods of treatment in these cases of intra-abdominal injur- 
ies and that less operations are being performed. In many cases it is the 
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opening of the abdomen which decreases the intra-abdominal pressure and 
causes renewed hemorrhage when if the abdomen was allowed to lemain 
closed and the intra-abdominal pressure not interfered with, bleeding would 
not recur. The attitude in these cases is much the same as that adopted 
in cases of fractured skulls. Operation was formerly done on all these cases 
and the mortality was high. Since stopping routine operation in these skull 
cases the mortality has been greatly reduced. Many cases of intra-abdominal 
injuries are operated upon too early and if they were observed for a while 
many less operations would be done and the end results would be better. 

In the last year there have been quite a number of cases where there 
was blood in the urine, none of which came to operation, the urine cleared 
up, and the patients recovered. There have been cases in which there might 
have been a ruptured spleen, but of course there being no operation, diagnosis 
was made solely from the patient’s condition and the blood picture. In none 
of these cases in which no operation was done was there a fatality. 

Doctor Connors said that he had looked Up the statistics at the hospital 
and found that from September i, 1923 to April 1, 1924, fifteen cases were 
admitted to the hospital with a diagnosis of intra-abdominal injury. Of these, 
four cases were the results of falls ; one patient fell four stories, there was 
ecchymosis on the left side, blood in the urine, patient was in shock, no opera- 
tion, recovery. Of the four cases there was one operation, in which ruptured 
gut was found, patient died. In these four cases there was one operation, 
one death; three non-operative cases, three recoveries. Two cases were 
crushed, neither of which were operated upon, both recovered. Seven were 
struck by automobiles ; two operative cases, one death ; five non-operative 
cases, one death. There was one case in which the patient was coasting ; blood 
in the urine, no operation, recovery. One patient was struck by a plank from 
a circular saw, operation, ruptured gut was found, recovery. Of the fifteen 
cases there were five operative cases with three deaths. There were ten 
non-operative cases with one death, which would seem to indicate that a policy 
of watchful waiting was giving the best results. Of course, in cases of rup- 
tured intestine there can be hut one method of treatment and that is imme- 
diate operation. 

Dr. John Douglas called attention to the trivial amount of trauma that 
sometimes results in great injury. He remembered four cases of solid 
viscus injury, after not very severe accidents, one a motorman who was struck 
by the backward swing of the brake on his car which caused a rupture of the 
kidney ; another case was that of a small boy who was struck a glancing blow 
by an ice wagon with a result of rupture of the spleen, another a ruptured 
kidney following a fall from a bicycle and a ruptured liver following a fall 
from a wagon, the three last cases being children. As to the symptoms in 
these cases, it is not always possible to make a diagnosis. While rigidity and 
shifting dulness are the two best signs, it is difficult to differentiate the signs 
of hemorrhage from those of shock. Doctor Douglas had seen a woman 
lately who had been run over in the iliac region and was contused and black 
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and blue locally, and it was difficult to tell on examination which was volun- 
tary rigidity from tenderness due to local injury and which involuntary rigid- 
ity from intraperitoneal hemorrhage. She had no pulse at the wrist, 
haemoglobin was 70 per cent., and there were 4,000,000 red blood cells, and 
the extreme pallor, air hunger, and weak and rapid pulse seemed at first to 
indicate an internal hemorrhage. 

The speaker had met with one case of retroperitoneal rupture of the 
duodenum. In this case there was infiltration from leakage down behind the 
ascending colon to the caecum. If he had been operated on immediately it is 
doubtful if the lesion would have been found. As to the hemorrhage follow- 
ing the opening of the peritoneum, he had one case of ruptured liver that died 
almost immediately after the peritoneum was opened, although the pre- 
operative condition did not appear a desperate one. As far as rupture of the 
kidney is concerned, in which the kidney was sutured, he thought this proce- 
dure was rarely successful. He remembered one case in St. Luke’s Hospital in 
which there was continued bleeding and the hematuria continued until the 
kidney had to be removed several days later. In addition to having trans- 
fusion ready to use at the time of operation, it is a help to leave in the 
abdomen every bit of blood possible, the same as in operation from a ruptured 
ectopic pregnancy and fill the peritoneal cavity up with saline before closure. 
He believed a considerable amount of blood is thus saved and absorbed back 
into the circulation. 

Dr. Benjamin T. Tilton said that he had seen a transverse fracture of 
the body of the pancreas produced by direct traumatism. The patient had 
been caught between a heavy trunk and the side of a baggage car. There was 
a large amount of blood in the lesser sac and the case terminated fatally from 
shock and hemorrhage. He thought it should be recognized that hemorrhage 
behind the peritoneum could give symptoms like those of an intra-peritoneal 
injury, such as marked tenderness, muscular rigidity and later peritoneal irri- 
tation. Such a condition should be thought of before deciding on operation 
for supposed visceral injury. 

Dr. Hugh Auchincloss said he did not consider an immediate operation 
harmful if a small incision was made and a local anEesthetic used. He thought 
it was not safe if an intraperitoneal injury were suspected to let it go. The 
operation can later be made more extensive if necessary. 

Doctor Brewer, in closing the discussion, said he wanted to emphasize 
what Doctor Tilton said. He had seen large retroperitoneal extravasation 
simulate peritoneal irritation. An interesting case which he had not mentioned 
in his paper was that of a child brought in with a severe abdominal injury 
and indefinite symptoms. There were symptoms of considerable shock and 
an exploration was done and rupture of the pancreas was found. A large 
packing of gauze was put in and a cigarette drain surrounded by rubber tissue 
to bring about absorption of the pancreatic fluid as otherwise there would 
have been extensive fat necrosis. 
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Regarding conservative as opposed to the radical measures in these cases, 
there is ground for both views. There are many slight injuries that recover 
spontaneously, but one cannot know they are slight; as a rule they are severe. 

The speaker could not agree with Doctor Connors as to letting all the 
kidney cases go without operation. In one of his cases, the kidney was 
torn in three pieces and it was doubtful if there would have been recovery 
without operation. Cases with enormous extravasation of urine would not 
recover. If a patient is pulseless, the color of white wax, has air hunger, 
and on opening the abdomen half a gallon of free blood escapes, that case will 
not recover without operation. If one in ten can be saved by timely operation 
in these severe injuries, this is doing pretty well. That type of case cannot 
be saved by conservatism. 

Stated Meeting Held April 23, 1924 
The President, Dr. Eugene H. Pool, in the Chair 
THE ELECTRO-MAGNET-RADIATOR-VIBRATOR OF MULLER 

Dr. William C. Lusk presented three patients who had been suffering 
from painful cicatrizing scars and a painful contusion, and who had been 
greatly benefited by treatment with the “ electro-magnet-radiator-vibrator of 
Muller.” He said that the quite remarkable properties of this device are 
but little known. The principle applied, which gave to the magnet its thera- 
peutic value, was that the electrical energy should be furnished by the 
alternating current. The latter threw the magnetic field radiating from the 
instrument into a state of rapid oscillatory movement, which undoubtedly 
penetrated tissues placed within its influence. He used an alternating current 
which was generated by a rotary-transformer, the speed of revolution of 
whose armature increased with an increase in the strength of the current 
passed through the coil of the magnet, so that the number of cycles of 
alternation of the electric current per second varied from 63 to 73 in the range 
of strengths of currents used between seven and twenty-five amperes. For 
the latter two strengths of current, oscillatory motion was set up in the 
magnetic field at the rates of 7600 and 8800 oscillations, respectively, per 
minute. It had been thought that this variation in the cycles of alternation 
for different strengths of current passed through the coil of the magnet, might 
afford some explanation of the varying therapeutic effects exercised by the 
magnetic influence with the differing strengths of the electric current used. 
With the use of an alternating electric current generated by a rotary- 
transformer, a fifteen-ampere strength of current for the administration of 
radiation, had seemed to be the highest one advisable to employ. In the 
therapeutic administration of this radiating magnetic influence, the central 
spot of the magnet, near which the power of the magnetic attraction and the 
force of the oscillatory movement were greatest, should be placed directly 
over the site to be treated, which latter it was not necessary for the magnet to 
touch. The central spot of the magnet should be applied at intervals of about 
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two or three inches, generally for two minutes at each site. There were 
vibrators which, on being fixed to the end of the magnet, took up the 
oscillatory movement of the magnetic field. Radiation was usually applied 
to the tissues preceding the use of the vibrator. The vibrator had special 
uses and it was thought that it should best be applied only at intervals of a 
week or two or longer, in order to allow to take place a favorable reaction 
of the tissues, which it had seemed could then result following each use of it. 
A too frequent use of the vibrator had seemed often to intensify the symptoms 
for the relief of which it was being used. It should be applied with a thick 
cushion of flannel intervening between it and the tissues. Mr. Muller had 
cautioned against using it over the central nervous system. There was 
thought, as well, to be a reaction-time following each application, or several 
frequently-given applications, of radiation from the magnet, in which greater 
progress toward recovery of the tissues would take place if treatments were 
interrupted, than if they were continued to be given frequently. The speaker 
believed that this device afforded a new therapeusis for otherwise intractable 
painful cicatrizing conditions. The use of the magnet was illustrated by the 
history of the first case presented, which was as follows : 

The patient was a physician, who on March 29, 1922, was given an injec- 
tion of 1 c.c. of 80 per cent, alcohol, aimed through the mouth, at the right 
inferior dental nerve beneath the ramus of the jaw, and on the third day 
thereafter, no relief to the pain having resulted, a second similar injection 
was given into the same location and three days later the pain stopped. How- 
ever. in about ten days more, the injected tissues had so contracted that the 
patient was unable to open his jaws wider than to attain a spread of about half 
an inch between his incisor teeth, and there was a quite severe boring pain 
on motion of the jaw, which continued up to the time of beginning treatments 
with the magnet on May 7, 1922. On this date he could separate his incisor 
teeth without pain only about % inch, further opening of his mouth causing 
pain, the maximum spread between the incisor teeth being to an extent 
that would just admit the distal interphalangeal joint of his index finger. 
The ingestion of food was attended with so much pain that he would stop 
eating in the middle of his meals. The painful area on spreading the jaws 
was located just behind the right ramus, a little above the angle of the jaw. 

Between May 7 and 17, the patient received ten treatments with radiation 
from the magnet, and at the end of this time he considered that he could open 
his jaws to within about *4 inch of their normal spread, and there was no 
pain at all on strongly stretching the jaws apart to the limit of the restraint. 

This result came about as follows: At the first treatment, immediately 
following two minutes of radiation over the seat of the pain, using 17 
amperes, the patient said that the pain was about 50 per cent, relieved, after 
one minute more of radiation there was greater relief, and then after waiting 
for half an hour the patient was able to open his lower jaw to the limit of 
the obstruction practically" without pain. The following morning, before 
treatment, the pain on spreading the jaws- was as bad as ever, but the jaws 
could Ire opened distinctly" wider than before. Radiation, using 17 amperes, 
was now administered over the seat of pain as well as over the right temporo- 
maxillary joint for two minutes apiece. On the third day", before treatment, 
the jaw could be opened nearly" to the limit allowed by" the restraint without 
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any pain, but at the limit the pain was as much as ever. The movement 
of the jaw had undoubtedly improved since the previous day. On the fourth 
day the patient reported less pain on eating. On this date the current was 
reduced to 12 amperes, which afterward became to he regarded as the correct 
strength of current for the treatment of a painful cicatrizing scar with radia- 
tion from the magnet, and soon the time of application of the radiation was 
established at three minutes over the temporo-maxillary joint and at four 
minutes over the angle of the jaw. Immediately following this treatment the 
pain caused by moving the jaw was controlled. On the fourth and the fifth 
days there seemed to be no increase in the spread between the incisor teeth. 
On the sixth day, on which no treatment was given, the patient was able to 
open his jaws to the limit with only slight pain, and on the seventh day, before 
his treatment, with no pain at all. On the latter date he was able to just 
get the proximal interphalangeal joint of his index finger through the spread 
between his incisor teeth. From now on, motion rapidly increased. On. the 
eighth day he regarded that he could open his mouth 1/16 of an inch 
wider than on the preceding day and about Rj inch wider than he could before 
the magnet was used, and he thought that the effort to stretch the scar was not 
quite so painful as it had been. On the ninth day the patient reported that 
when he stretched his jaws widely he had only a little pain and that he was 
eating with perfect comfort. He thought the spread had increased a little 
since the day before. On the tenth day he had practically no pain on “ ordi- 
nary ” stretching of his jaws. On the eleventh day, May 1 /, he had no pain 
at all with strong stretching of his jaws. The spread between the incisor teeth 
now lacked only about % inch of the normal amount and he regarded the pain 
at the seat of the alcohol injections as cured and the jaw limbered. 

The patient was next seen on May 24, when the spread between the incisor 
teeth had increased and was pretty nearly normal and there was still no pain 
associated with movements of the jaw. On this date he had one more treat- 
ment with radiation, using 12 amperes for three or four minutes, applied 
a little below the angle of the jaw, given for an unpleasant sensation which 
existed at this situation. The patient was next seen on June 15, when the 
spread between the teeth was practically normal and he could still force his 
jaw widely open without pain. 

Thus this crippling cicatrization with its attendant pain was rapidly over- 
come, and it had not recurred. 

FRACTURE OF THE SURGICAL NECK OF TFIE HUMERUS 

Dr. Alfred Stillman presented a man, aged twenty, who on October 
18, 1923 was thrown from the running board of an automobile, hitting on 
his right arm and shoulder, fracturing the surgical neck of the humerus and 
displacing the shaft markedly toward the axilla. The next day he was seen 
in the Roosevelt Hospital Emergency Department, was X-rayed and put up in 
an aeroplane splint. The following day he was admitted to the hospital, put 
to bed and the fracture treated by suspension of the arm in abduction with 
traction by 10 pounds weight. After three days of traction an X-ray showed 
better position of the fragments but no reduction. On the fifth day ether 
was administered and a very fair reduction accomplished by manipulation. 
A further effort made three days later without ether added a little more to 
this reduction. Union was firm in three weeks. The arm was taken out of 
the apparatus on the twenty-sixth day and the patient discharged. Function 
has been complete from the clay of his discharge and a few days a?o he 
played baseball. J 6 

This patient was shown to demonstrate what a good reduction can some- 
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times be made in a badly displaced fracture, and the early return of function 
in these cases treated in the abduction position as compared with those treated 
with the arm at the side. The latter take several months to regain function. 

Doctor Stillman presented also a girl, aged thirteen, who fell on a 
doorstep March i and fractured the surgical neck of the left humerus. She 
was put up in a Velpeau bandage in the Roosevelt Hospital Emergency 
Department. Two days later she was admitted to the hospital, put to bed, 
her arm suspended in abduction with traction. The position of the fracture 
was found to he unchanged and an effort was made to get her parents to give 
permission for a general anaesthetic to he given so manipulation could be 
tried. This permission was not obtained until the 13th and the attempted 
reduction was not successful. She was taken out of the apparatus March 31 
and discharged April 6. Function was nearly complete. The effort at 
reduction was too late. She was shown for the result despite the decreased 
angle which the shaft makes with the head. 

SUBGLENOID DISLOCATION OF THE HEAD OF THE HUMERUS WITH 
FRACTURE OF THE GREATER TUBEROSITY 

Dr. Alfred Stillman presented a woman, aged fifty-two, who fell 
against a trunk March 26, dislocating her shoulder and tearing off the greater 
tuberosity of the humerus. Her X-ray shows the fragment well separated. 
The dislocation was reduced and this procedure also reduced the fracture. 
She was discharged with her arm in a sling. It is now five weeks and func- 
tion is nowhere near as good as in the other two treated in abduction. 

ANKLE FRACTURE 

Dr. John C. A. Gerster presented a stout man of sixty-two years, who 
sustained his injury on the night of February 17, 1924. The next day lie 
was admitted to the service of Doctor Stetten at the Lenox Hill Hospital, 
with a fracture of the lower end of the fibula and of the tibia, the line of 
fracture running through the posterior part of the articular surface. There 
was marked backward displacement of the foot and leg with extreme swelling 
and ecchymosis. Two attempts at maintaining reduction in plaster having 
failed, a third attempt at reduction by suspension and moderate traction 
succeeded. A broad strip of adhesive was applied to sole and heel and kept 
in contact with the skin by a muslin bandage. To the free end of this adhesive, 
beyond the toes, a rope with eight pounds traction was sufficient to lift the 
foot clear of the bed. A Sinclair skate was then attached to the bandage 
covered foot and ankle by adhesive strips and covered by another bandage 
with six pounds traction applied to this. Reduction was immediately obtained 
and maintained. The Sinclair skate was removed within a few days but 
suspension was kept up for six weeks. After the first ten days’ active flexion 
and extension of the ankle was begun. Total duration of stay in hospital was 
eight weeks. 

The patient has about 30 per cent, of motion in ankle-joint at the present 
time and has resumed his former occupation as storekeeper. The difficulty 
in maintaining reduction was due to the fracture of the posterior part of 
articular surface of tibia which permitted the foot to slip backwards. The 
suspension of the foot made it possible for the weight of the leg to cause the 
unfractured anterior articular surface of tibia to move backward and assume 
its proper relationship with the articular surface of astragalus. 

Slight eversion of foot was easily controlled by raising inner border of 
sole and heel *4 inch. 
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PLASTIC CLOSURE OF PERSISTENT THROUGH-AND-THROUGH SINUS 

OF LOWER THIGH 

Dr. John C. A. Gerster presented a girl, eighteen years of age, who 
at the age of five suffered from an acute osteomyelitis of the lower end of right 
femur which was operated upon in another hospital. She was under treat- 
ment for thirteen months. Ankylosis of right knee resulted. Was then 
free from symptoms until one year ago when abscess in the old scar devel- 
oped, which was drained and then closed. 

She was admitted to Mt. Sinai Hospital, September 24, 1924 (Service of 
Dr. A. A. Berg) with a history of pain over lower end of right thigh, with 
fever and sweats for three weeks. September 26 abscess was opened and 
drained by Dr. J. Stenbuck. The abscess extended up behind femur for 
4 inches. Bone not definitely diseased. Scars over both internal and external 
aspect of thigh over lower end of femur excised and through-and-through 
drainage established. Fever subsided promptly, but sinus refused to close. 
Injection of Beck’s paste on one side caused escape of paste through sinus 
opening on opposite side. 

Operation, December 22, 1923. Excision of old scars on inner and outer 
sides of lower thigh down to level of femur, exposing normal soft parts of 
leg just above knee except for ring of scar tissue comprising sinus as it passed 
behind the bone just above condyles. This ring of scar tissue was large 
enough to permit index fingers — introduced from each side — to touch behind 
bone. Just behind this ring of scar tissue and intimately adherent to it could 
be felt the femoral artery. As the removal of this scar would have been 
extremely difficult and dangerous, it was decided to fill the retro-femoral 
part of the sinus with a pedicle flap of muscle. Such a flap was accordingly 
obtained from the vastus externus with base opposite sinus opening. Its free 
end was drawn through sinus without tension and was sutured to soft parts of 
inner wound. Both internal and external thigh wounds were partly closed 
with interrupted sutures and drained. The patient had a long but uneventful 
convalescence, was discharged from the hospital February 1, 1924. She has 
shown no signs of infection since then. 

Her old osteomyelitis resulting in ankylosis of right knee with shortening 
over iy 2 inches produced a compensatory scoliosis. 

Dr. H. H. M. Lyle emphasized the value of muscle grafts for plugging 
sinusus, bone cavities, etc. In his hands this method has given him far better 
results than fat grafts. Muscle grafts had succeeded in the head of the tibia, 
the condyles of the femur and in the humerus where fat grafts had been tried 
and failed. 

LONGITUDINAL FRACTURE OF PATELLA 

Dr. John C. A. Gerster presented a woman of sixty-three who on April 
5, 1923, was in the act of boarding a street car when someone stepped 
upon her skirt and she fell forcibly upon her right patella. A few 
hours later when first seen there was an effusion into the knee-joint, 
but no limitation of active or passive motion. Localized pain and tenderness 
over patella. X-ray showed longitudinal fissure fracture running through 
outer third of patella, with slight separation of fragments. The knee was 
kept at rest in a compression bandage for ten days, after which she walked 
with a cane and made complete recovery in ten weeks. 
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MESENTERIC CYST CAUSING INTESTINAL OBSTRUCTION 

Dr. Thomas Allison Smith presented a girl from the Children’s 
Surgical Service of Bellevue Hospital. Admitted January 21, 1919, age 
seven years. Six days before admission to the hospital she was taken sick 
with persistent vomiting, no food or liquid being retained. This condition 
continued up to the time of her admission. There was no pain. On the day 
following onset of symptoms her bowels moved thoroughly,. but did not move 
again in spite of frequent purgatives. Examination showed a well-developed, 
but poorly nourished girl. Her abdomen was slightly distended, but there 
was no rigidity and only slight tenderness which was about one and one-half 
inches to the right and slightly below the umbilicus. Over the lumbar region 
posteriorly the muscles were rigid on the right side, and the child was very 
tender to fist percussion. Rectal examination revealed a mass in the right 
lower quadrant which seemed to be movable. Her temperature was ioo, 
pulse 128. White blood cells 12,000, with 75 per cent, polymorphonuclears. 
Urine contained both albumin and acetone. 

She was operated upon eighteen hours after admission, the operation 
revealing that there was a cyst of the mesentery producing an intestinal 
obstruction by twisting the bowel due to a slight rotation of this cyst. Because 
of the tightness of the obstruction due to the twist, it was thought best to 
excise this portion of the intestine, which was done, uniting the bowel by 
lateral anastomosis. 

For the next two weeks this child’s condition appeared to be very critical, 
with rapid pulse, abdominal distention, and fecal vomiting. She developed 
pressure sores over her occiput and back. Finally, on the fifteenth day, she 
developed a fecal fistula and from that time on, her condition improved. She 
was discharged at the end of seven weeks, and has had no abdominal com- 
plaints in the five years that have elapsed since her operation. 

SUBCUTANEOUS LACERATION OF THE PANCREAS 

Dr. Thomas Allison Smith presented a boy from the Children’s Surgical 
Service, Bellevue Hospital, age seven years. On the date of admission, 
March 29, 1918, the boy fell from a ladder a distance of about five or six 
feet, striking his abdomen and head. He was dazed for a few seconds, but 
was not unconscious, and walked into his house. About two hours later, he 
vomited clear fluid, and vomited again about an hour later, but complained 
of no pain except soreness under the left costal margin, where there was an 
abrasion of the skin and some ecchymosis. He also had signs of a con- 
tusion over his forehead. 

Examination was negative except that his abdomen was rigid throughout 
and he had considerable tenderness on pressure, most marked midway between 
the umbilicus and the tip of the ensiform. His temperature was 99.6°, his 
pulse 96, white blood cells 18,000, 90 per cent, polymorphonuclears. Urine 
was negative except for a trace of albumin. 

He was placed under close observation. During the night he vomited 
several times, and had some cough. During the next day, abdominal rigidity 
and tenderness increased, and the vomiting continued. For this reason, it 
was thought best to explore the abdomen, which was done about thirty hours 
after the injury. As soon as the abdomen was -opened, there was found a 
small amount of blood-stained fluid. There were several small areas of fat 
necrosis in the gastrosplenic and gastrocolic omenta, also a tear about one 
inch in length in the gastrocolic omentum. This was enlarged, and the lesser 
peritoneal sac examined, which contained some bloody fluid and showed a 
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transverse tear in the tail of the pancreas about one inch in length and not 
more than one-eighth of an inch in depth. A cigarette drain was sutured 
to this tear and brought out through the gastrocolic omentum. No other 
abdominal injury was observed. For the next two weeks the wound drained 
very freely, the secretion digesting the skin about the wound. Within a day 
or two after the operation, his coughing and vomiting developed into a full- 
fledged whooping cough, which complicated the case and delayed healing. 
He was taken home by his parents thirty days after admission, with the wound 
still draining, but it was closed seven weeks from the date of injury. 

Dr. William B. Coley said that he had had one case of rupture of the 
pancreas, an airman who fell from a great height during the war. He was 
operated on and developed a fistula. This finally healed up and he made an 
excellent recovery. 

Dr. Hermann Fischer referred to a case of injury of the pancreas which 
he observed some ten years ago. A little girl had been run over by an automo- 
bile and was brought into the Lenox Hill Flospital severely shocked, with 
signs of intra-abdominal injury. The clinical signs pointed to an injury of 
the stomach, spleen, or pancreas. Laparotomy revealed a multitude of fat- 
necrotic areas in the large omentum. Stomach and spleen intact. On expos- 
ing the pancreas quite extensive fat necrosis in its vicinity was noted. The 
head and body of the gland was intact but its tail was crushed. A tampon 
was carefully adjusted around the injured portion; the bloody effusion which 
was present in the abdomen was removed by saline irrigation. The patient 
made an uneventful recovery. 

Doctor Smith’s and the speaker’s cases are interesting because of the fact 
that in both the tail of the pancreas was the only portion involved. In 
crushing injuries it is usually the body which is caught between the lumbar 
vertebrae and the injuring force. Injuring of the body and head are more 
common and dangerous than injuries to the tail because the ducts of pancreas 
may be torn in body injuries. In Doctor Smith’s case the lack of shock 
immediately after the injury should be noted as unusual. 

OSTEOCHONDROMA OF VERTEBR/E 

Dr. Charles A. Elsberg presented a patient from whom he had removed 
a large osteochondroma of the vertebrae which had caused marked spinal 
compression symptoms. There was a history of four months of pain in the 
lumbar spine and increasing loss of power in the lower extremities. Upon 
examination there was a large, hard palpable tumor over the lower back and 
marked disturbances in the power, reflexes and sensation in the lower extremi- 
ties up to the level of the eleventh thoracic segment. The X-ray showed a large 
calcified mass in this region which was diagnosed as a benign growth. The 
operation, performed in February, 1924, consisted of an extensive laminec- 
tomy and excision of a large chondroma of the vertebrae that compressed the 
cord. The tumor was well limited, smooth and glossy in appearance and 
surrounded by a large amount of new bone. The tumor was found to have 
crowded the dural sac markedly to the right and was removed in pieces with 
a arge amount of new-formed bone around it. The growth was gradually 
followed to the right side of the bodies of the vertebrae and removal of this 
portion of the growth was very difficult on account of its close connection with 
tne pleura. Portions of the left eleventh and twelfth ribs and the transverse 
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process of the twelfth thoracic vertebra that were involved in the growth 
had' to be resected, and although great care was taken in freeing the tumor 
from the pleura, a large rent was made in the pleura. The rent in the pleura 
was closed by a continuous suture and the wound then closed. The patient 
recovered very satisfactorily from the operation and has been improving 
steadily since that time. The pathological report was osteochondroma. 

Dr. William B. Coley asked Doctor Elsberg what his prognosis would 
be in this case. He was interested to know because he had seen similar cases 
pronounced chondroma by the pathologist which had later turned out to be 
malignant chondrosarcoma. 

In answer to this question Doctor Elsberg replied that he considered the 
prognosis to be very good. The tumor was a benign one and was entirely 
removed. He thought the chances for recurrence were small. Although the 
patient still had a number of spinal symptoms, it was too soon after operation 
for them to have disappeared and they could be disregarded in making the 
prognosis. He had had two other cases of osteochondroma of the vertebra, 
although in neither was the growth as large as in this case, and both had been 
well for five years. 

FRACTURES ABOUT THE UPPER END OF THE HUMERUS 

Dr. Harold Santee read a paper with the above title, for which see 
Annals of Surgery, July, 1924, vol. Ixxx, p. 103. 

Dr. H. H. M. Lyle said that in looking up the history of his suspension 
frame (erroneously called the Balkan) he had found reference to this method 
as far back as 1812. The choice of the methods to be used depends on the 
amount of flexion, abduction and external rotation of the upper fragment. 
In the simple cases it is quite possible under ether to bring the lower frag- 
ment in line with the upper, to engage the ends and bring the arm down into 
mild adduction and maintain this position by weights or traction. Good 
functional results can be obtained without confining the patient to bed. If 
the relation of the parts cannot be maintained by these simple means, then the 
Whitman abduction shoulder spica or some form of platform splint embody- 
ing these principles should be used. These methods give excellent functional 
results and do not confine the patient to bed. There is another group of 
cases in which it will be necessary to use the suspension traction method as 
described in Doctor Santee’s paper. This method has the practical disadvan- 
tage of confining the patient to bed for a period of three to four weeks. It 
is the method of choice in compound fractures and in gunshot wounds of 
the shoulder. 

In the cases associated with dislocation of the head, every attempt should 
be made to reduce the head by — first, manipulations, and second, operative 
means. The head should never be removed only in exceptional cases. The 
results of excision of the head are uniformly poor and often disastrous. 
This statement holds good both for military and civil surgery. In a 
few cases the dislocated head can be left in situ and a good functional 
result obtained. 
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FRACTURES ABOUT THE UPPER END OF THE HUMERUS 

Dr. James N. Worcester spoke of the extent of the disability in simple 
fractures of the humerus which was out of proportion, often, to the ana- 
tomical difficulty; and when the latter was added the problem was worse. 
The thing to do was to bring the complicated cases into the position of a 
simple fracture by operation or otherwise. A marked feature was the pain 
of these fractures which made difficult the attempt to get return of function. 
If abduction and rotation were maintained from the start, this pain was 
absent. The speaker believed that impaction of the head of the humerus 
occurred after the original fracture had taken place and this explained the 
difficulty of regaining external rotation. Resection of the head should be 
avoided in every fracture of the upper end of the humerus at all costs. 

Dr. Royal Whitman said that he had been pleased to learn from the 
discussion of the practical acceptance of abduction as the position of election 
for fractures with displacement, because many years ago he had called atten- 
tion to the analogy of the hip and shoulder joints from the therapeutic stand- 
point. It was evident that the practically complete restoration of function 
in the cases presented, treated by immediate reduction and fixation, as well 
as in those treated by traction in bed, in spite of the fact that the alignment 
was not always satisfactory, was to be explained by the abducted attitude 
which prevented the restriction of movement that so often persisted when the 
fracture had been treated in the ordinary manner. 

In the Annals of Surgery for May, 1908, he had described the abduc- 
tion treatment by means of the shoulder spica and in particular a method of 
reducing and fixing epiphyseal fractures with the typical displacement of the 
shaft forward and upward, for which at that time there was no effective 
remedy, and which applied to similar fractures in older subjects. Manual 
traction was made upon the arm directly upward, thus rotating the scapula 
and bringing the axilla into lateral relief, so that by leverage of the shaft on 
the acromion and direct manipulation of the head, the fragment might be 
apposed. The arm was then fixed in this upright attitude with the forearm 
flexed over the head, and as the glenoid surface of the joint was in this 
attitude almost horizontal the force of gravity acting on the shaft apposed 
to the underlying head assured security. 

He preferred to treat patients whenever practicable by the immediate 
reduction of the deformity and fixation rather than to divide the responsi- 
bility with assistants, which was one of the inevitable drawbacks of the 
traction treatment. 

Dr. John F. Connors said that he thought his results from the use of the 
T homas splint in these cases during the past two years led him to believe that 
these cases did very well. He attributed it to the fact that they became 
ambulatory cases sooner than the cases treated by the method of Doctor 
Santee. He agreed with Doctor Santee in regard to the so-called impacted 
fracture around the neck of the humerus and that in a great number of these 
cases that too much time was devoted in attempting to obtain a too good 
anatomical result, because if there is one class of fractures that needs motion 
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it is this class and the sooner the motion is begun the better will be the 
ultimate result. In reference to the operation for resection of the head 
of the humerus in these fractures our results have been much as described 
by Doctor Santee, and he believes that the operation was rarely indicated, for 
however poor the anatomical result in these cases, they seem to do better 
than the cases in which the head had been removed. 
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THE DIAGNOSTIC VALUE AND INTERPRETATION OF /, 
CEREBRO-SPINAL DETERMINATIONS* 

By Temple Fay, M.D. 

of Philadelphia, Pa. 

FROM THE NEORO-SUROICAL CLINIC OF DU. CIIARLES n. FRAZIER, university hospital 


I. SPINAL PUNCTURE 

The procedure of lumbar, or spinal, puncture has become almost a con- 
stant necessity for correctly determining diagnosis and in the treatment of 
certain diseases. It is, however, not without danger and three of the foremost 
causes for many of the fatalities reported are : 

1. Meningitis, due to the introduction of some pyogenic organism at 
the time of puncture. 

Such a case has recently been treated on the medical service of the University Hospital. 
The patient (A. B.) had been punctured elsewhere 14 days previously. Soon after, he 
developed typical signs of a purulent meningitis, and was admitted to this hospital in a 
stuporous condition with a positive Kernig’s sign, leucocytosis, fever, marked rigidity of 
the neck and a history of previous spinal puncture. Lumbar puncture showed purulent 
fluid ; cisternal puncture also showed a cloudy fluid. Following a lavage with normal saline 
solution of the basal cistern and washing out of the spinal column, the patient regained 
consciousness within a few hours and appeared to be brighter. Doctor Piper’s method of 
intravenous mercurochrome administration was resorted to, with the result that after 
three injections, the temperature returned to normal and the man’s life was spared. He 
is now becoming ambulatory and will soon be discharged from the service. 

Cultures from the lumbar and cisternal regions constantly showed staphylococcus 
aurius to be present. 

Therefore careful preparation of the skin should be undertaken. Alcohol 
in itself is not sufficient and gloves should be worn to prevent possible 
contamination. Some solution, such as iodine or picric acid, should also be 
employed to obviate this danger. 

2. The second source of danger lies in the variable pressure factors which 
may be present. A point which cannot be too strongly emphasized is the 
determination of pressure in every instance. If the case warrants spinal punc- 
ture, pressure values are always important. This should be done with an 
approved type of manometer. In cases where the pressure is above 18 mm. 
°f Hg., when the patient is recumbent, no fluid should be withdrawn until 
the pressure can be further reduced by other means (dehydration). The 
many cases of sudden deat h reported following lumbar puncture (and just as 

* Read before the Philadelphia Academy of Surgery, April 7, 1924. 
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many, if not more, that are never reported) are usually due to increased 
intracranial pressure too often unrecognized ; and to the withdrawal of large 
amounts of fluid in these cases. With the escape of fluid from the spinal 
needle, the ventricular pressure within the brain above forces down the 
structures at the base so that the cerebellum may be jammed into the foramen 
magnum causing a foramina! cone ” or hernia. Depression of the respiratory 
and cardiac functions ensue and sudden death may occur. One cannot safely 
make a study of cerebrospinal fluid without a manometer any more than one 
can intelligently treat a case of fever without a thermometer. 

3. The third source of danger is, although rare, indeed a real one and 
perhaps is the cause of more delayed, undetermined deaths than any other. 

This is due to thecal tears by the use of 
large needles which leave rents in the 
dura after their withdrawal. It is ob- 
vious that when cerebrospinal pressure 
is increased, a tear in the dura allows 
the fluid to escape unbeknown to the 
physician or patient. This fluid finds 
its way into the sacral area which is 
capable of holding 40 to 60 c.c., hence 
foraminal hernia may develop a few 
hours after lumbar puncture, where pres- 
sure is increased, even though no fluid 
has been removed at the time of puncture. 
Therefore, it is wise to use fine needles 
so constructed that the danger of break- 
ing off is negligible. We have in the 
Labat spinal needle a French nickeloid steel, an ideal instrument for spinal 
puncture. The Lewisohn needle has many advantages in that it is attachable 
to a manometer and has a tap cock which allows no escape of fluid but imme- 
diate pressure readings. It is further constructed so as to give a glass barrel 
to a portion of the needle which allows the operator to see the presence of fluid 
as soon as the puncture has been successfully completed. 

Ayer, who uses a spinal fluid manometer consisting of a glass tube 
connected at right angles to the needles, reads his pressure by the rise of fluid 
in the glass tubing (mm. of hydrostatic pressure). He has even gone so far 
as to inject a small amount of horse serum following lumbar puncture, in 
order to facilitate coagulation around the thecal tear made by introducing the 
needle through the dura. This refinement in technic is not always necessary, 
but shows to what extent Doctor Ayer regards the gravity of thecal tears 
in the presence of increased intracranial pressure. 

Pathologic Fluids Obtained . — A brief summary of the types of fluids seen 
under various conditions consists of : 

6-12 



Fig. 1. — Posterior aspect of the skull, i. 
Occipital protuberance. 2. Distance from 
the midline (marked with an X) for trephine 
opening. 



CEREBRO-SPINAL DETERMINATIONS 


1. Cloudy. — ( Opalescent to purulent) found in meningitis and irritative 
conditions of the cord and meninges. 

2. Hemorrhagic. — (a) This may be of local origin and due to punctuie of 
a small dural or arachnoid vessel. Usually the fluid becomes clear and, if 
the first few drops are compared with the next few, a difference in color will 

establish this fact. 

(b) Remote hemorrhages usually show uniformly bloody spinal fluid 
which upon centrifuging leaves a yellowish supernatant fluid. The condition 
is found in cortical injuries due to contusion or laceration, and in fracture 
of the skull, injury to the cord, spontaneous hemorrhage, etc. Hemorrhages 
in the cortex and into the ventricles may 
also show blood in the spinal fluid follow- 
ing certain types of hsemoplegia. It 
is, therefore, often a useful diagnostic 
test for differentiating thromboses from 
hemorrhage. 

In a recent paper, by Sharpe, f 6 per 
cent, of apparently normal deliveries, 
spinal fluid taken from the infant a few 
hours later showed blood due to some 
cranial injury. Repeated punctures should 
be made in these cases and fluid with- 



drawn each day until it becomes clear. 

3. Xanthrochromia. (a) In old Fig. 2. — Posterior aspect of the skull show- 

, , .1 n • 1 mi 1 r 11 ing measurements. i. Six cm. from the occip- 

hemorrhages, the fluid Will be found clear ital protuberance toward the vertex. 2. A 
, . . . , , . , distance of 3 cm. from the rnidlme to the right 

and, Upon standing, does not coagulate. or left depending upon the ventricle to be 

(b) Rapid coagulation and a yellow- cnterec1, 

ish fluid are known as Froin’s syndrome, and indicates a tumor of the cord or 
meninges, or a complete block in the spinal canal. 

(c) Jaundice may cause a yellowish fluid which has no significance in the 
presence of either clinical signs or other hepatic disturbances. 

Tests and Their Practical Values. — A brief summary of only the practical 
test for differential diagnosis is here given. (Many established and compli- 
cated determinations may be made, but these are only possible in conjunction 
with a well-equipped laboratory and hence are not easily available to the 
surgeon or general practitioner.) 

1. The valued Wassermann reaction need not be discussed. 


2. The colloidal gold determination is of great importance and curves 
obtained from this reaction may be of great value in assisting to definitely 
diagnose certain conditions. The colloidal gold reaction should not be 
considered as purely a test for syphilis, for many conditions give character- 
istic curves which are quite different from those found in tabes, or paresis. 
One should emphasize to the laboratory technici an that a report of whatever 
1 Sharpe and Maclaire : Surg. Gyn. and Obst., vol. xxxviii, p. 200, Feb., 1924. 
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curve found should be returned and not simply the statement that it is luetic 
or non-luetic, as is so frequently the case. The following groups, as they 
occur in the chart for colloidal gold reduction, reading from left to right 
(that is, in the lower dilutions and intense color of red toward the higher 

o 

dilutions and the range of color to white), we find: 

(a) General paralysis of the insane (paresis). 

(b) Cerebrospinal syphilis, or tabes. 

(c) Anterior poliomyelitis. 

(d) Tuberculous meningitis. 

(e) Purulent meningitis, including brain abscesses. 
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Fig. 3. — Colloidal gold curves. (After Regan and Cheney.) 


So often blood-stained spinal fluid is said to vitiate colloidal gold readings, 
but it should be borne in mind that the presence of blood plasma in the spinal 
fluid will give a curve similar to that found in tuberculous meningitis and 
should not greatly interfere with the reading for paresis and tabes. It is 
evident that curves for the other conditions, when substantiated' by clinical 
manifestations, are of great importance in determining the injury or disease 
of the brain and spinal cord. 

Chemical and Cytological Findings . — The table on pages 644 and 645 has 
been constructed for easy reference and in general holds good in the follow- 
ing diseases. 

Bacteriological Findings . — The following organisms may appear in the 
spinal fluid and should be looked for in cases where indicated. 1. Tubercle 
bacillus. 2. Typhoid bacillus. 3. Pneumococcus. 4. Diplococcus, intracellu- 
laris. 5. Anthrax bacillus. 6. Streptococcus. 7. Staphylococcus. 8. Yeast 
cells. 9. Tumor cells. 10. Trypanosomes. 
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CEREBRO-SPINAL DETERMINATIONS 


II. SPINAL DRAINAGE 

This procedure has been advocated in cases of intracranial injuries follow- 
ing childbirth where bloody cerebrospinal fluid is obtained. $ Repeated drain- 
age should be maintained until the fluid becomes clear. Cases in which 
hemorrhagic fluids are obtained following intracranial injuries or fracture of 
the skull after infancy usually do best when drainage is not instituted. Spinal 
drainage has been found of value in sunstroke, migraine, uraemic coma, puer- 
peral eclampsia and purulent meningitis. In some cases of increase in intra- 
cranial tension, due to meningitis about 
the base of the brain, or brain tumor, it 
must be borne in mind that there is great 
danger in producing foraminal hernia 
and sudden death if much fluid is re- 
moved. The safer procedure would be 
ventricular puncture but, if this is not 
feasible, then fluid may be withdrawn 
from the lumbar needle after careful de- 



terminations of the initial pressure, and 

never allowing pressure to fall more than Fig, ^ — Point of entry into the brain show- 
_ r tt . ,• on ing the needle in place. 

5 or io mm. of Hg. at one time. Small 

amounts of fluid may be repeatedly withdrawn but always there is the source 
of danger above mentioned. Spinal drainage may be resorted to in cases 
where antiluetic treatment has been administered. (Swift-Ellis treatment.) 

The patient should be placed on the face, with the feet elevated to avoid 
danger of cerebellar foraminal hernia. Serums and medications which are 
desired may be administered after the canal has been drained. These will be 
discussed under cisternal puncture. 


III. THE QUECKENSTEDT TEST 

This test is of value in determining spinal block and has been empha- 
sized by Ayer, Cushing, and Mixter. It consists in compression of the 
jugular veins of the neck in such a way as to obstruct the outflow from 
the cranial cavity aud thus increase congestion of the brain, causing a rapid 
transitory rise in pressure which is manifested not only by cyanosis of the 
face, but a subjective feeling of fullness in the head and, of course by 
spinal manometer where no obstruction between the ventricles and the base 
of the cord exist. Two other advantages arise from this test; namely 
a true determination of pressure showing the manometer to be accurate 
regarding the initial rise. A return to the former reading by the manometer 
usually occurs within a few moments. The column of mercury rapidly 
leceding to its former level. Second, fluid may be obtained in cases where 
a dry tap ” sometime has failed to yield fluid. If the needle be properly in 
t Sharpe, etc., Loc. Cit. 
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place, jugular pressure will force fluid from it, and this has occurred in 
several instances where “ a dry tap ” was thought to have been present. 

If obstruction occurs between the fourth ventricle and the base of the cord, 
due to tumor, fracture, dislocation, caries, exudate or pachymeningitis, it 
will he found usually that the initial reading is low (4-6 mm. Hg.). When 
the Queckenstedt test is applied, the rise of pressure, as recorded by the spinal 
manometer, is gradual and slow and never prompt. It is difficult to get read- 
ings as high as 20 mm. Hg. if the initial reading was subnormal (below 
8 mm. Hg.). 

After jugular constriction has been relieved, the fall to normal is very 
slow and a mean point may he reached where no further fall occurs. It is, 
therefore, of value in determining spinal block, but does not, of course, indi- 
cate the level of the lesion — other examinations must reveal this. 

IV. LIPOIDAL INJECTION 

The use of an opaque substance, such as lipoidal, in the spinal canal has 
been advocated by Sincard,§ using an emulsion of iodine and potassium iodide 
in a heavy oil. He found this substance when introduced into the spinal canal, 
could be easily moved about by change in posture and in cases of tumor, or 
obstruction of the canal, the substance came to rest at a definite point which 
would then be determined by X-ray studies as the substance throws a heavy 
shadow distinct from any normal X-ray shadow of the vertebra. This method 
was tried for the first time in this clinic last October. In one case, an old 
fracture-dislocation of the spine, there developed such intense signs of root 
irritation following injection that the procedure has been regarded as very 
limited in its application. 

V. SPINAL AN/ESTHESIA 

This subject is so diverse and specialized in its application that no attempt 
will be made to outline the procedure. 

VI. CISTERNAL PUNCTURE 

This operation of introducing a needle into the basal cistern has a limited 
application but, when indicated, is one of our most dependable means of 
obtaining certain information and results. It should be borne in mind that 
cisternal puncture, although less difficult than lumbar puncture, is not without 
added dangers due to the proximity of the medulla and the vital centres. It 

§ Sicard’s method was to place the patient in the sitting posture and make the injection 
of the opaque substance into the Cisterna Magna — after injection, the patient was gener- 
ously thumped on the back and X-rays taken in the sitting posture showed the arrest of 
the substance above the point of obstruction. 

The possibilities of its use suggest themselves as a means of differential diagnosis 
but one must bear in mind the possible irritative effects, the fact that the substance 
behaves much like quicksilver and cannot be recovered again and also its slow absorption 
characteristics are to be seriously considered. 

Since the case above mentioned, several other observations have been entirely 
satisfactory. 
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should never be attempted in cases where increase in intracranial pressure 
is found or suspected, because intense pressure from above, due to ventricular 
obstruction, may force the cerebellar hemispheres into the foramen magnum 
and the entering needle produce a cortical laceration with hemorrhage and 
possible disaster in the outcome of the case. There should be a “ stop ” or 
check on the needle so that it is not allowed to slip beyond the point of dural 
penetration, else the vital structures of the cord may suffer. Its indications, 
however, are quite clear cut in determining spinal block and in certain types 
of medication. Where cord tumor, spinal 
caries, subluxation due to trauma with 
pressure on the cord is suspected and a 
consequent “ spinal block,” a needle is first 
introduced into the lumbar region and 
pressure readings obtained by manometer. 

Another needle, with a separate mano- 
meter attached, is then introduced into the 
basal cistern. The Queckenstedt test, as 
above described, will determine the pres- 
ence or absence of a spinal block by 
observing the response in the spinal needle, 
comparing its variation with that of the 
cistern — they should be alike in normal 
subjects. The presence of a block is mani- 
fested by a rapid rise in the cisternal 
needle, the pressure reaching 20 to 30 mm. 
of Hg. upon jugular compression. If the spinal block be present, however, 
the lumbar needle may not register any increase of pressure or perhaps only a 
gradual rise which always lags behind that seen in the cisternal manometer and 
when jugular compression has been released, that rapid fall in the cisternal 
manometer precedes any change recorded from below by the registering pres- 
sure in the lumbar region. In case of block, this is quite marked and unmis- 
takable in its significance. By using the height of spinal fluid pressure itself, 
as advocated by Ayer, where a glass tube is connected at right angles to 
the needle, respiratory fluctuations may be noted in one or both areas and 
even the pulse wave may he transmitted. Such delicate manifestations are 
at once obliterated in the lumbar manometer when some obstruction of the 
canal occurs between the base of the brain and the lumbar region. This 
test, of course, does not indicate the level of the lesions. A similar com- 
bination of ventricular puncture with a needle placed in one or both ven- 
tncles and a cisternal needle registering pressure may help to determine the 
presence of ventricular block. Phenolphthalein or indigo carmine injected 
mto the ventricular needle may be obtained from the cisternal needle within a 
few moments if no obstruction exists. 

The use of the cisternal puncture for therapeutic means has a definite 
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Fig. 5.— Cisternal puncture, showing the 
direction of the needle and its relation to the 
occipital protuberance and the foramen 
magnum. 
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value. Lavage of the cistern and the spinal cord may be obtained in cases of 
meningitis. Washing through the entire length of the cord by normal saline 
solution is especially effective in purulent meningitis. Medication may be 
introduced for lues (blood plasma following intravenous injection and 
centrifuging may be reinjected through the cisternal needle) ; specific serums 
may be introduced for epidemic cerebrospinal meningitis, tetanus, pneumo- 
coccus, staphylococcis, etc. Antiseptics, such as mercurochrome i per cent., 

is sometimes used in cases of tetanus and 
seditives such as bromides in delirium 
tremens with beneficial results.^ 

VII. VENTRICULAR PUNCTURE 

This procedure has been much dis- 
cussed by Dandy, Grant and others, and 
consists in introducing a Cotton cannula 
into the posterior horn of the lateral'ven- 
tricle. Intracranial pressure may be de- 
termined : the size and shape of the ven- 
tricles may be shown by X-ray studies 
after the introduction of air to replace 
the fluid withdrawn. Ventricular estima- 
tion to determine the size of the ventricle 
by the amount of fluid obtained and in 
order to test for a block between the 
lateral ventricle and the opening of the 
aqueduct of Sylvius at the base, as described above by means of certain 
dyes, recoverable in the lumbar or cisternal fluids, and noting the time 
required for appearance of the colored liquid from the cisternal or lumbar 
needles. Perhaps one of its most valuable indications is the rapid means for 
relief of intracranial tension. Cases following acute injuries to the brain with 
the temporary increase in pressure, where the shocked condition of the 
patient prohibits dehydration, may be carried over this initial period of transi- 
tory pressure increase by ventricular puncture which is far easier to accom- 
plish and less shocking to the patient than suptemporal decompression, and 
in skilled hands almost without danger. Several instances have arisen on 
the neuro-surgical service in which sudden respiratory failure occurred due 
to intense increase in intracranial pressure. The heart maintained its activity 
over a period of several minutes, ventricular tap relieved the pressure so that 
respiratory function was again established. 

The subject of ventriculography has only special application and signifi- 
cance as an aid in the localization of brain tumors, and has been highly 
developed in the hands of Doctor Grant here in Philadelphia. X-ray pictures 
of the ventricles, filled with air, are of great assistance in determining the 

If Purvis, Stewart: The Diagnosis of Nervous Diseases; Edward Arnold, London. 
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Fig. 6. — Anterior aspect of the skull. 
Needle in place for cisternal puncture. Note 
the “stop" on the shaft of the needle, consist- 
ing of a safety tie pm clasp to prevent its 
introduction beyond the dura after its inser- 
tion. The point of the needle mil be seen 
just entering the foramen magnum. 
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THE MECHANISM OF POST-OPERATIVE HEMORRHAGE 
By Abraham 0. Wilensky, M.D. 

AND 

Saul S. Samuels, M.D. 
of New Youk, N.Y. 

FROM THE SERVICE OF DR. A. V. MOSCHCOWIT7, MOUNT SINAI HOSPITAL, NEW YORK 

In the present state of our knowledge, drainage by one means or another 
— rubber and glass tubes, rubber dam, gauze, etc. — is a necessary and impor- 
tant factor in practical surgery. The chief danger of drainage, especially 
when tubes are employed, is hemorrhage and discussion about the various 
ways of accomplishing drainage rests chiefly on, and centres about a method 
which is least likely to be followed by secondary hemorrhage. Secondary 
hemorrhage is especially important in abdominal surgery for the reason that 
opportunity for the bleeding to remain hidden is frequently present and the 
condition of the patient may reach a very precarious state before measures 
can be instituted for the ligature of the bleeding vessel. Indeed, if one con- 
siders the large number of cases of intra-abdominal disease which, after 
laparotomy, must necessarily be drained and in whom the drainage apparatus 
must of necessity lie in close proximity to a large artery or vein, it seems 
surprising that so few cases of secondary hemorrhage are encountered. 

It is quite probable that the number of such cases of secondary hemorrhage 
is fairly numerous. However, the literature contains comparatively few 
recorded instances. Such accidents are reported by Torrance, White, 
Skerington, Corber, and Ward. Beyond the mere mention of the fact of 
secondary hemorrhage no one of these reports contains any information which 
would point out the reasons for the post-operative bleeding. Karpeles in 
reporting such a case says that : “ Secondary hemorrhage is caused by a puru- 
lent periarteritis, arterionecrosis taking place. The drainage media, the pus, 
and the sutures are important factors.” 

Phifer’s report contains the above-mentioned cases. Phifer includes these 
among other cases in which the secondary bleeding was due to other causes 
and occurred in the stomach, duodenum, etc. 

In Moschcowitz’s (1908) case the secondary hemorrhage had followed 
the withdrawal of rubber drainage tubes inserted at the dose of an extraperi- 
toneal operation for the removal of bilateral ureteral calculi ; the wounds are 
described as having “ healed by primary union.” The importance of this case 
lies in the fact that owing to the nature of the operation no peritoneum inter- 
vened between the drainage tube and the external iliac arteries from which 
the bleeding occurred. Because of this fact Moschcowitz was led to believe 
at that time that hemorrhage could not ever occur if the blood-vessel was 
protected by an intact covering of healthy peritoneum. 

We give herewith the notes of several cases in which this accident 
occurred : 
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WILENSICY AND SAMUELS 


above and below and the vessel was tied on either side. A large tube was inserted into 
the wound and down into the pelvis. 

At the end of the operation the right leg was found to he slightly congested and the 
pulsation of the dorsalis pedis artery of that side could not be felt. 

Immediately after the operation the patient received an intravenous infusion of 600 
c.c. of saline and a blood transfusion of about 250 c.c. In spite of these procedures, how- 
ever, his pulse gradually became weaker and he died a few minutes later. 

The post-mortem examination showed the following. 

There was moderate distention of the abdomen. On opening the peritoneal cavity the 

intestines were found to be 
markedly distended and cov- 
ered everywhere with a thin 
fibrino-purulent exudate. 
There was a collection of pus 
in the right lumbar gutter. 
The omentum was firmly ad- 
herent to the csecum. The 
appendix stump was exposed 
by separating the adherent 
omentum. The ligature with 
which the appendix had been 
tied at the operation was not 
found and there was a small 
round opening into the cxcum 
corresponding to the point of 
attachment of the appendix. 
There was, however, no fecal 
leakage. The recently placed 
drainage tube passed close to 
the rim of the pelvis and in 
close proximity to the exter- 
nal iliac vessel. It passed 
directly down to the recto- 
vesical pouch, which contained 
a large amount of pus. 

The right external iliac artery had been ligated in two places about a half inch apart, 
and at about the middle of its course. The peritoneum overlying the vessel in this particu- 
lar spot had apparently been stripped away (operative exposure). Between the two 
ligatures there was a small longitudinal rent involving all coats of the artery. 

The rest of the autopsy findings were essentially negative except for an acute 
bilateral broncho-pneumonia. 

Microscopal sections were made of the vessel, above, through, and below the tear. 
The sections taken above and below the tear show a normal vessel wall. The section 
through the tear shows a complete rupture of the vessel wall without any apparent 
inflammatory process in any of the coats of the vessel. 

Case II. — Hospital No. 238594. The patient was thirty-four years old and was 
admitted to the hospital on the second day of an attack of acute appendicitis. There had 
been a typical onset with diffuse abdominal pain, radiating to the right lower quadrant 
with nausea, but without vomiting. 

The physical examination demonstrated rigidity with direct and rebound tenderness 
in the right lower quadrant. No mass was palpable. The rectal examination was 
negative. The remainder of the physical examination gave no positive information 0 
any kind. 
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Operation was performed immediately upon admission by Doctors Colp and Selig. 
The appendix was found to be bound around with inflamed omentum and was surrounded 
by an abscess. A fecolith lay free in the abscess cavity. The appendix was gangrenous and 
perforated. The inflamed omentum was resected and the appendix was removed in the 
usual manner. The abdominal wall was closed in layers, except for an opening through 
which a tube emerged from the abscess cavity. 

Thirteen days after the operation the sutures were removed and the tube was 
shortened. On the sixteenth day there was a sudden profuse hemorrhage from the 
wound. The tube was removed and the wound was packed with gauze. Inspection of the 


wound a few hours later 
showed no active bleeding. 
Nevertheless the wound was 
repacked. The next morning, 
on removal of the packings, 
the hemorrhage was repeated. 
The patient was immediately 
brought to the operating room 
and the original incision was 
extended. (Operation by Doc- 
tor Wilensky.) A short sec- 
tion of the deep epigastric 
artery lay exposed in the 
wound margin and blood was 
seen to spurt from a small 
opening in the exposed portion 
of the vessel wall. About 
three centimetres of the in- 
jured vessel were resected 
between ligatures and the 
wound repacked with gauze. 
There was an uneventful 
recovery. 

We are indebted to 



Dr. F. S. Mandlebaum, 


Pathologist to the Hospital, for the following notes of the histological 
examination of the excised portion of deep epigastric artery from the pre- 
ceding case : 


Figure i. — Section of a medium-sized artery together with some perivascular tissue. 
The intima presents a normal appearance for about one-half of the circumference of the 
■vessel. The remaining half of the intima is greatly thickened and protrudes into the lumen, 
converting the latter into a crescentic channel. This thickening of the intima is due to 
the presence in it of connective tissue, round cells, and fibroblasts. The endothelium is 
intact. The internal elastic lamina presents a normal appearance except for some thick- 
ening and loss of its wavy outline in the region > corresponding to the thickening of the 
intima. The media is normal the adventitia show's some slight round cell infiltration and 
increased vascukrity. The perivascular tissue consists of granulation tissue containing 
p capillaries, round cells, histiocytes, and a few' giant cells. 

Fin- , IGU t^ 2, ~ Tlie Weigert elastica stain show's the internal lamina as described in 
the artery. ^ SeCt '° nS ™ ade at * point removed from th e site of rupture of 
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Figure 4. — A cross-section of the artery showing but very little normal structure. 
One-half of the circumference of the vessel is greatly thickened and bulges outward. 
Here the normal structure is entirely missing and is replaced by blood, fibrin, and 
numerous polymorphonuclear leucocytes. The remainder of the vessel is formed by 
thinned-out adventitia. The intima and media have been ruptured with a resulting 
suppurating aneurismal sac. Adjoining this area is thickened fibrous intima with the 
corresponding internal elastic lamina sharply ending at the point of the rupture of the 
vessel. The media presents a somewhat hyaline appearance. The surrounding fat and 

with marked vascularity and 
many phagocytic cells. Ac- 
companying the artery is a 
vein (not seen in photograph) 
the lumen of which is prac- 
tically completely occluded. 
The elastic stain of this sec- 
tion ( Figure 5) shows the 
abrupt disappearance of the 
internal elastic membrane at 
the site of the aneurismal 
formation and the thinned out 
adventitial tissue forming the 
wall of the latter. 

The microscopical sec- 
tions of the excised portion of 
epigastric artery are ex- 
tremely interesting and show 
the development of the lesion. 
Figures 1 and 2, the sections 
of the vessel taken at a point 
removed from the site of rup- 
ture, apparently show the 
early stages in the process. 
There is present a tlu'ckening 
of the intima on the side of 
the vessel adjacent to the 
drainage tract. At this stage 
the cells of the thickened intima are apparently in good condition and all of them appear 
distinctly viable. As we come closer to the actual site of rupture we see that the cells 
in the thickened portion are apparently undergoing necrosis. At this point we also note 
the beginning of the cleft in the vessel wall. ( Figure 3.) This cleft extends through 
the intima and media, almost to the adventitia. Figures 4 and 5 are further stages 
in the process, showing the formation, practically speaking, of an aneurismal sac with 
subsequent rupture.* 

Discussion . — The various factors involved in this accident are (1) trauma. 
(2) pressure by tube, or other drainage apparatus, and (3) infection. 

1. Trauma . — It is difficult to make a decision as to the role the factor ot 
trauma plays. As pointed out previously in this communication, the claim 
has been put forth that if the artery is covered by intact healthy peritoneum, 
no hemorrhage will occur from the underlying vessel. There is no experi- 
mental or other evidence available in the literature which can help in making 

* We are indebted to Mr. Oneil, of the College of Physicians and Surgeons, New 
York, for the photomicrographs. 


connective tissue shows acute and chronic inflammation 



Fig. 4. 
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a decision as to this factor. There have been numerous opportunities of 
examining, post-mortem, drainage tracts rebelling into the peritoneal cavity. 
In no one of these had there been any evidence of any agglutination or other 
abnormal relation between the overlying peritoneum and the underlying vessel.. 
In the first of the two cases reported in this communication, the drainage tube 
had been pulled out on two occasions after each of which the tubes were 
replaced with a certain amount of difficulty. In this instance the post-mortem 
specimen showed that the 
vessel had become agglu- 
tinated to the parietal 
peritoneum in the imme- 
diate region of the drain- 
age tract, and that the 
rent had occurred in the 
vessel in the centre of the 
agglutinated area. It is 
questionable whether the if 

i . . j * _ 1.1 _ .. • 
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able to assume that it 
had something to do with 
the preceding trauma — ' 
pulling out and replace- 
ment of the tubes. The ; 
injury had probably re- 
sulted in a tearing of the - 
peritoneum ; subsequently 
exudate had formed in and around the rent, which had glued the vessel to 
its overlying peritoneum. Such pathology would predispose to the second- 
ary bleeding. 

In our second case, apparently there was no gross trauma, either operative 
or accidental. Still in cleaning the wound during the daily dressings, and 
frequently this includes the temporary removal and replacement of the tube 
or tubes, there is abundant opportunity for microscopical, or even larger 
traumata in. the inflamed scar tissue which lines the drainage tract. 

2. Pressure of Drainage Tubes . — It is necessary to distinguish between 
the cases in which infection is absent, and those in which it is present. The 
pressure of the drainage tube causes pressure atrophy of the tissues in close 
apposition to it, so that the tissues forming the drainage tract accommodate 
themselves to the size, direction, and other physical characteristics of the tube. 

We have never seen a vessel become exposed in the margin of an operative 
wound irrespective of the position this vessel occupies in the body— abdominal 
42 G57 
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cavity, extremity, etc. — when the wound conditions are those of an aseptic 
healing. If a vessel lie in close relation with a surgically aseptic drainage 
tract, some change necessarily becomes transmitted to it, but the degree of 
this change must necessarily vary in direct proportion with the thickness and 
character of the intervening tissues. The experimental work done upon dogs 
recently by Shoenbauer and Gold shows that the mere contact of rubber 
tubes with large pulsating vessels, such as the aorta, in uninfected wounds, 
causes, instead of atrophy or erosion, an actual protective thickening of the 
vessel wall at the point of contact. Microscopical sections of the vessels taken 
a few weeks or less after insertion of the tubes, showed at the point of pres- 
sure, proliferation of the intima and thickening of the media and adventitia. 

When, however, the conditions of the experimental wound were other than 
that of aseptic healing, different results were obtained by Shoenbauer and 
Gold. When the elements of trauma or of infection or of both were added, 
perforation of the vessel could be produced. 

Both of these pictures are illustrated in the sections of the vessel described 
in this communication. There is the initial thickening which, in accordance 
with the work of Shoenbauer and Gold, can be assumed to have a protective 
function. Then there is the subsequent infection with all the physical changes 
leading to the formation of an aneurism and the final rupture and hemorrhage. 
In an infected environment instances are numerous in which vessels become 
exposed in the margin of the wound ; secondar}' bleeding is then a common 
phenomenon. Here, the thickness of the tissue between the surface of the 
wound and the subjacent blood-vessel is an important factor, and when the 
intervening tissue is of considerable bulk, the vessel usually remains covered 
and hemorrhage does not occur. The paucity of intervening tissue is espe- 
cially to be noted in certain classes of operative wounds, notably in rectus 
muscle incisions in the abdominal wall and in incisions made for deep- 
seated infections of the forearm on its anterior aspect. In rectus muscle 
incisions this is aided by carelessness in planning the incision ; if the incision 
in the peritoneum is made too close to the centre of the muscle, the deep 
epigastric vessels lie in much closer contact with the line of incision and with 
any introduced drain than if the peritoneal incision is made close to the 
outer boundary of the muscle. 

The microscopical pictures of the second case described in this communi- 
cation show that the mechanism causing the bleeding is that of a ruptured 
traumatic aneurism. In another instance — a case of infection of the fore- 
arm' — this was proven ; a definite aneurism actually formed and became vis- 
ible ; hemorrhage was prevented by ligation of the vessel above and below 
the aneurism with excision of the latter. I give the clinical and 1 laboratory 
notes of the case. 

Hospital No. 194280. On August IS, 1919 a patient was admitted to the hospital with 
a severe infection of the hand and forearm. Sometime previously he had suffered a 
laceration of the palmar surface of the hand; the latter had been sutured; later it became 
infected and as a result of this^a lymphangitis appeared and spread upwards in the fore- 
arm and arm. 
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On August 1 8, 1919, a number of incisions were made into the anterior surface of 
the forearm by Doctor Moschcowitz. It was established that there was a purulent 
infection of the tendon sheaths in addition to the lymphangitis. The resulting wound 
was treated by the Carrel-Dakin method. 

During the subsequent dressings, the Carrel tubes were changed a number of times. 
The wound had become partially necrotic and there was a considerable discharge of pus. 
At the beginning of September a small aneurismal sac was noted in the course of the 
radial artery and in order to prevent any secondary hemorrhage, the latter was excised 
between ligatures applied below and above it on the vessel. There was an unevent- 
ful recovery. 

The specimen removed showed a definite aneurismal sac in the course of the radial 
artery. The sac wall was extremely thin and apparently on the point of rupture. 

SUMMARY 

The evidence appears strong that infection is the most important single 
factor, if it be not the only factor, causing secondary hemorrhage in operative 
and other wounds. The studies herewith reported show that the presence of 
the drainage apparatus causes an apparently protective thickening of the wall 
of the vessel with which the drainage material is in close contact ; that this 
thickening is due to a proliferation of connective-tissue cells in the intima; 
that the infective process with resultant cell necrosis begins in the intima and 
spreads to the media ; that a rupture occurs in the intima and media with the 
formation of an aneurismal sac ; and that the bleeding follows as a result of 
the rupture of the aneurism. It seems, then, that in cases of secondary 
hemorrhage such as have been described, the important causative factors 
include an initial trauma of some kind, plus pressure of the tube or other 
drainage apparatus in an infected environment. 
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FRACTURE OF THE LARYNX 
By Thos. F. Mullen, M.D. 

of Pocatello, Idaho 

Although a search of the literature upon the subject does not reveal 
a very large number of reported cases of fracture of the cartilages of the 
larynx, Hofman, 1 having been able to collect only 124 cases, it seems that 
they are not of infrequent occurrence. Th. Patenka 2 convinced himself that 
they were met with quite frequently. That these fractures are uncommon 
enough to be of interest is probably due to the elasticity of the structures, 
the protection afforded by the lower jaw and the mobility of the larynx itself. 
There are, no doubt, cases of fissure or simple fracture of a single cartilage 
which are undiagnosed and are treated as simple contusions of the neck. 
Lane 3 reported nine cases of fracture of the larynx found in dissecting room 
subjects and stated, that after examining them, he came to the conclusion that 
the symptoms they produce are not always as severe or as characteristic as 
they are described to be, so that the injury itself escapes observation during 
the patient’s lifetime. 

Morgagni first described the condition, and several cases were incompletely 
reported by Malgaigne. The first accurate description was given by Gurlt 4 
who reported sixty-eight cases, and G. Fisher, 6 in an interesting account, 
collected all of the cases recorded up to the year 1881. Harris 0 in 1895 
stated that up to the year 1866 very little was known concerning these injuries. 
The accounts of Hunt, 7 Henocque, 8 and Durham n added materially to the 
statistics upon the subject. 

The Mechanism and Pathological Anatomy . — The larynx is fractured 
more frequently in adult life, probably on account of the greater exposure 
to injury at this time and to the increased calcification of the cartilages. 
Cases do occur, however, even in early childhood. Hume 10 reports a fracture 
of the larynx in a child six years old, in which death occurred before anything 
could be done. 

The time of calcification and later ossification of the cartilages is very 
variable, sometimes it is noted in early adult life and again it may not be 
present even in extreme old age. Dean 11 speaks of unusual calcification 
occurring in young persons and Shattock 12 mentions extensive ossification in 
the larynx of a dissecting room subject of middle age. On the other hand, 
Hunt 7 has noted a case of a man of 103 in whom the cartilage was very little 
ossified. The cuneiform cartilages, the epiglottis and the apices of the 
arytenoids being composed of yellow elastic cartilage, show little tendency 
to calcification, on the other hand the cricoid, thyroid and the greater part 
of the arytenoids, which consist of hyaline cartilage, become more or less 
ossified as age advances. Ossification commences about the twenty-fifth year 
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in the thyroid cartilage, somewhat later in the cricoid and arytenoids and by 
the sixty-fifth year these cartilages may be completely converted into bone. 

Fracture may occur in any or all of the cartilages, but as a rule the thyroid 
is the one involved. Fisher 5 reports the following incidence in seventy- 


five cases : 

Thyroid 29 

Cricoid 11 

Thyroid and cricoid 9 

Hyoid and thyroid 3 

Hyoid, thyroid and cricoid 2 

Hyoid, thyroid, cricoid and trachea 1 

Hyoid, thyroid and trachea 3 

Trachea and thyroid 1 

Cricoid and trachea 2 

All parts of the larynx 14 


The thyroid may fracture on account of its anterior angle being spread or 
compressed, the latter is, perhaps more frequent as blows are more often 
delivered from the side. Davis 13 stated that the fracture may be oblique, 
vertical or irregular, or involve only the cornua. The external perichondrium 
may rupture and the mucous membrane be torn or completely detached. 
Both wings of the thyroid may be flattened so that the internal outline of the 
larynx is distorted or obliterated. 

Fractures of the cricoid and multiple fractures are usually accompanied 
by severe injury to the adjacent structures, thus determining the fatal issue 
so frequently seen in these types of break. Lockwood 14 reports a case 
in which death was due to a coincident crush of the vagus. The large vessels 
of the neck and the nerves may be hopelessly destroyed. If the cricoid 
breaks only in one place, it is usually behind ; if in more than one place the 
breaks are scattered. 

Either one or both arytenoids may be separated from their attachments 
to the cricoid, permitting relaxation of the vocal cords. In one of Hunt’s 7 
cases the right ai'ytenoid was detached and in the case herewith reported 
both arytenoids were completely separated and their bases turned forward. 
Morton 15 said that combined fractures of the cricoid and the thyroid are rare 
and that fractures involving both the cartilages of the larynx and the hyoid 
bone are almost unknown. Interesting examples of this combined injury have 
been noted by E. Jaumaire 10 and J. E. Kelly . 17 Both direct and indirect 
force may act in producing these injuries. Gurlt 4 described two factors in 
their production by direct force. 

First. Compression from the side, as in strangulation, causing oblique 
fiactures of the thyroid and double fractures of the cricoid. 

Second. — Crushing of the larynx from front to back, causing oblique or 
vertical fractures. 

Stoessel , 18 in an exhaustive study, describes the mechanism in the pro- 
uction of vertical fractures. The manner in which direct force may be 
exubited is manifold; blows, kicks, flying objects and falls. It is interesting 
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to note how many of the reported cases were due to stumbling in the dark 
and striking the throat on the back of a chair. 

Sokolowski 10 describes the interesting case of a peasant girl who had her apron caught 
in a reaping machine. According to the local custom she wore it on her back, with the 
strings tied in a knot in front. The tightening of the strings caused an oblique fracture 
of both wings of the thyroid. J. B. Berry 20 and T. B. Eastman 21 have noted cases caused 
by a piece of wood thrown from a circular saw. E. J. Moure 23 has told of a case due to 
the snap of a whip lash. Several interesting reports on the relation of these injuries to 
industrial accidents have been made, Gland Fils , 23 Dewatripont, L., 2 ‘ Dupond, G ., 23 
Lockwood, H . 14 having made studies in this regard. Several cases have been reported as 
caused by strangling, one by Kemper, G. W. H.” and one by Aubry, P . 23 In France, 
where garrotting was a common means of assassination, cases due to this form of direct 
violence are noted, and some very interesting studies on the medico-legal aspects of these 
cases have been made. Von Hofman , 2,1 De Aigre , 30 Couvin , 31 and in this country by 
Vinnedge, W. W . 32 

That indirect force can also cause a fracture of these structures is 
evidenced by the report of cases. It usually occurs in persons in whom there 
has been previous trauma to the larynx with subsequent necrosis or inflam- 
matory change in the cartilages. A. W. DeRoaldes , 33 treated a case in a male, 
aged thirty-three years, who having accidently lodged an olive in his throat, 
attempted to produce vomiting and suddenly felt a cracking in his neck fol- 
lowed by local pain and disability, caused by a fracture of the left cornua of 
the thyroid cartilage. In one of Harris’ cases the accident occurred while 
the patient was playing a musical horn. There was a crackling sound, pain 
in the right side of the neck, swelling, loss of voice and dysphagia, due to a 
fracture of the right cornua of the thyroid. 

It has been stated by some writers that fractures of the larynx never occur 
from hanging owing to the position taken by the noose. Caspar, quoted by 
Ashhurst , 34 stated that it did not occur. However, a case is noted by 
Porter 83 of a fracture of the cricoid by hanging, and in the official report of 
the autopsy on the body of the assassin Guiteau, mention is made of wide 
separation of the hyoid hone and the thyroid cartilage, with rupture of the 
thyro-hyoid membrane, although nothing is said of a fracture. Morgagni 
wrote, “ I have seen with Val Salva, a hanged man, who had the sterno- 
thyroidea and the hyothyroidea muscles torn, so that only a membranous 
substance remained in their place about the annular cartilage, and this very 
cartilage was broken asunder.” 

Associated with the fracture itself, as has been stated, the mucosa may be 
torn, permitting the air to gain access to the cellular tissues of the neck, with 
great swelling and emphysema. The cartilages may be fragmented and torn 
loose or displaced and there may be bleeding with the formation of submucous 
haematomata or flooding of the bronchi. There is a possibility of sub-hyoid 
and peri-pharyngeal abscess, necrosis of the cartilages and other inflammatory 
reaction in those cases due to direct force. In the compound fractures, and 
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indeed even in the slightest injuries, there is ever present the danger of infec- 
tion of the respiratory tract with purulent bronchitis or broncho-pneumonia. 
Mediastinitis or cellulitis of the neck and submental regions may occur. 

Stenosis of the larynx, adhesions of the vocal cords, and cicatricial narrow- 
ing of the glottis, due to the injury itself or to faulty treatment, may give rise 
to permanent alteration in the anatomy and physiology of the parts. 

Symptoms and Signs— St. Clair Thomson , 30 describes the usual symp- 
toms as “ local pain, tenderness and swelling, with more or less interference 
with phonation, mastication and deglutition.” Hemoptysis may occur and 
was regarded by Hunt as a particularly unfavorable sign as indicating that 
laceration of the mucous membrane had taken place. Pain is elicited by 
movement, swallowing and by handling the neck. Dyspnoea may be marked 
and of extreme urgency. Asphyxia with its attendant signs may appear early 
or occur later, even in those who appear quite convalescent, being in these 
cases probably produced by the displacement of a piece of cartilage or by 
sudden emphysema. Ecchymosis of the neck, with marked cyanosis of the 
face and upper part of the thorax may be seen. 

Manipulation of the larynx may disclose a fissure, show displacement, 
mobility of the fragments or crepitus, which should not be confounded with 
that produced by the normal larynx gliding over the anterior surface of the 
cervical vertebrae. 

Laryngoscopic examination may reveal a pale oedema, or redness and 
swelling, congestion or hemorrhage, and show to what extent respiration is 
interfered with. The false hands may be found to be reddened and swollen 
to a prodigious degree, causing stenosis of the glottis. The upper portion 
of the thyroid cartilage may be seen to be flattened and pushed into the larynx, 
or completely detached portions of cartilage may be seen. Bleeding points, 
tags of membrane or foreign bodies may be discovered. 

Emphysema of the neck is a very serious symptom that is quite likely to 
supervene, the air gaining entrance through a tear in the mucosa and expand- 
ing the cellular tissues. It may extend to the tissues of the face, thorax, back, 
arms and abdomen, as mentioned in a case of Hawthorne . 37 An instance 
has been remarked by Middleton, 3S with extensive emphysema, wherein the 
pericardial fat as well as that of the mediastinum was loaded with air, so 
that it had a swollen, sponge-like appearance. In Humes’ case the emphysema 
was so great that there was compression of both lungs. Tilleaux 39 tells of a 
curious case of swelling of the soft palate following a fracture of the larynx. 
Crepitation appears early and may rapidly extend. The symptoms, one or all, 
with varying degrees of disability, may appear at once, or may be delayed 
for some time, even until after the patient has regarded the injury cured. 
Morganthau 40 mentions the case of a man who presented himself three weeks 
after the infliction of an injury, seeking treatment for hoarseness. Barling 
and Wilson 4n mention that of a man who came to them sixteen days after 
being injured, complaining of pain, hoarseness and dysphagia, and others 
ia\e noted instances in which the symptoms did not become of sufficient 
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gravity to cause the patient to seek surgical aid for periods varying from six 
to fourteen days. On the other hand, it is not uncommon for symptoms of 
the utmost urgency to make their appearance with almost fulminating rapidity 
and progress to a fatal issue before anything can be done. 

Prognosis . — Agnew stated that every case was one of the most serious 
nature, and cautioned great reserve in venturing an opinion as to the final 
outcome. That these injuries have been attended by a high mortality in 
the past is shown in the figures given by Durham and quoted in Holmes 
System of Surgery; death occurred in 88 per cent.; Albert’s series showed 
80 per cent, mortality, Fisher’s 78 per cent. ; and Gurlt’s 70 per cent. In thirty 
cases Harris states that in five where the cricoid was fractured the mortality 
was 20 per cent., where the thyroid was fractured, 20 cases, death occurred 
in 20 per cent, and in five cases of multiple fracture 60 per cent. died. These 
data of Harris throw some doubt on the statement that fractures of the 
cricoid are invariably fatal. Roe. 42 In one of Lane’s cases before mentioned, 
there was a healed fracture of the thyroid and cricoid, which had nothing 
to do with the death of the person. Mansucci, B., 43 and Major, F., 44 have 
both reported cases of fracture of the cricoid in which recovery occurred. 
Death is, as a rule, due to interference with respiration, and it may occur 
within a few moments, Chauvel, 44 Story, G. B., 4C or may be delayed for some 
time, Knaggs. 47 When occurring at the latter period, death is usually due to 
infection or pneumonia. In the event of recovery it is quite possible that the 
voice will be permanently altered, Packard, J. FI., 48 and hoarseness may persist 
for a very long period. It may be necessary to permanently wear a tracheot- 
omy tube, owing to stenosis of the larynx, adhesions of the vocal cords, or 
cicatricial contraction. Shields. 49 These sequlce can, however, be minimized 
by a proper attention to detail in the after-care. Practically all cases of 
laryngeal stenosis can be cured by laryngostomy. 

Treatment . — Undoubtedly in those cases where there is no deformity or 
depression of the fragments, no hemorrhage, emphysema, swelling or dysp- 
noea, where laryngoscopy reveals no encroachment on the lumen of the larynx, 
expectant treatment is attended by satisfactory results in a certain number 
of instances. Under these circumstances the patient should be placed in a 
quiet room, in an atmosphere kept warm and moist. Complete silence should 
be enjoined, all efforts to use the voice being absolutely forbidden. Com- 
munication with the nurse or attendants may be had by means of a pad and 
pencil. Abstinence from food for a few days, nourishment and fluid being 
supplied by rectum. Under all circumstances very careful surveillance should 
be maintained. The attending surgeon should hold himself in readiness to 
deal promptly and decisively with any untoward development. Manby 
records the case of a patient treated expectantly in whom there suddenly 
developed, on the third day, very urgent dyspnoea. Tracheotomy was resorted 
to and after a few days of storm the patient recovered. In the same vein, 
Lejars S1 quotes Atlee, 52 who has told of a case in a child, who striking his 
neck against an iron boot scraper, had a transitory attack of suffocation. Some 

664 



FRACTURE OF THE LARYNX 


time after while sitting quietly by his mother, breathing normally, without 
any apparent signs of serious injury, he suddenly threw himself violently 
backwards. An enormous swelling appeared in the neck, spreading rapidly 
over the head, hack and upper extremities, death occurring in a few moments. 
Hektoen 53 tells of a case expectantly treated in whom sudden death occurred 
from oedema of the glottis. These instances impress one with the need of 
constant watchfulness. In the more urgent cases where the patient is seen 
soon after the accident, and is shocked, perhaps unconscious, with the face 
swollen and purple, the skin cold and the pulse feeble, the neck distended 
with a tympanitic, crepitating swelling which extends from the jaw down 
over the chest and may be visibly enlarging, immediate tracheotomy is 
demanded. (Marcigny . 44 Eastman. 21 ) The immediate indication is to free 
the air passage and it should be done at once and with any possible instru- 
ment as best it can. Tracheotomy under these circumstances may be difficult, 
and when performed on a neck swollen and distended with blood and air, 
with landmarks obliterated and on a struggling patient, it is not the simple 
procedure that it is under circumstances less urgent. Lejars 51 graphically 
described the operation under these conditions. Chevalier Jackson 05 has 
recently written on the operation of tracheotomy and advises in all circum- 
stances a low tracheotomy in order to prevent laryngeal stenosis. In the 
event that the trachea has to be opened 1 high, he warns against wearing a 
tube in the high position, but states that a second more deliberate opening 
should be made lower down for the insertion of the tracheotomy tube. He 
states that the operation of tracheotomy is much simplified by splitting open 
the entire front of the neck exactly in the midline, so as to obtain a large 
wound in which to feel for the trachea . 59 After the trachea is opened and 
a passage assured, it may be advisable to aspirate the tracheo-bronchial tree 
in as far as is possible by introducing a rubber catheter through the cannula 
and drawing out the blood and mucus with the aid of a syringe or bulb. 
Letarget 50 tells of a case so treated. After tracheotomy the patient appeared 
to be beyond help. Aspiration was performed by attaching a rubber bulb 
to a catheter and a vacuum maintained. The tube was slowly withdrawn and 
a clot six inches long was found attached to the end of it. This was repeated 
five or six times, each time with the same result. Respiration began, cyanosis 
disappeared, and the man went on to recovery. A slender copper tube attached 
to a mechanical aspirator such as is used in nose and throat operations, is more 
efficient; and a small bronchoscope and forceps may be required for firm clots. 
(Jackson. 00 ) Artificial respiration may have to be resorted to after the passages 
are clear and the condition should not be regarded as hopeless until this has 
been continued for some time without success. Bronchoscopic oxygen insuffla- 
tion is invaluable after bronchoscopic clearing of the airway. (Jackson. 59 * co ) 
General anaesthesia should be avoided, but in the event that it is necessary, 
the intratracheal method will insure the patient’s safety and greatly facilitate 
the work of repairing the injured structures. After the air passages are open 
and the respiration established, one should undertake to repair the damaged 
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tissues. A laryngo fissure may be performed and the traumatized tissues 
deliberately inspected and repaired. Displaced pieces of cartilage with intact 
blood supply may be replaced, blood clots removed,' bleeding points ligated 
and lacerated mucous membrane repaired by suture. The suture should care- 
fully approximate the torn margins without strangulation so as to avoid as 
much as possible death of the tissue and subsequent scar formation. Dis- 
placed cartilage may be fixed in position by suture as in a case reported 
by Briddon , 57 though as a rule the thyroid cartilage holds sutures badly. 
(Chevalier Jackson. 59 - 00 ) The arytenoids may be replaced and secured by 
suture. If oozing of blood persists, the cavity of the larynx may be packed 
with gauze and the air current assured through the tracheotomy opening. 
The external wound should be carefully sutured in the anatomical planes and 
proper drainage established. The tracheotomy wound should not be sutured 
but lightly packed with gauze. The dressings must be changed hourly and 
the utmost care taken to prevent the accumulation of tissue fluids and sapro- 
phytic organisms in the highly infected secretions from this type of wound. 
Douning and Boularin 5S have written upon the indications for suture of the 
larynx and trachea. Jackson 55 states: “The tracheotomy tube must be of 
the proper size and shape and material, and without fenestrations. Rubber 
and aluminum should not be used. The inner cannula should be cleansed 
hourly or oftener. The outer cannula should be removed at least once a day, 
cleansed, smoothed, polished, sterilized ancl fitted with clean tapes. For this 
daily toilet duplicate cannuke should be provided.” The cannula should be 
removed at the earliest possible moment, it should be partially corked 
(Jackson, 59 - 00 ) for a gradually increasing period of time on several days 
before it is completely removed, since as it is much easier to breathe through 
the neck the patient may resist all efforts at removal of the cannula. After oper- 
ation the patient should be kept in a warm, moist room, silence enjoined and 
small doses of morphia and atropine administered to combat restlessness and 
limit as much as possible the amount of secretion. After the tube is removed 
and the wound healed, further intervention may be needed for the cure of 
strictures of the larynx, adhesions of the vocal cords and narrowing below the 
glottis. “ If cicatricial stenosis is impending, it is better to do a laryngostomy 
at once. (Jackson. 59 ) This procedure consists of splitting the thyroid carti- 
lage in the midline; and the wearing of, first a pack, then a rubber tube in 
the larynx supported on a laryngostomy cannula, instead of the ordinary 
tracheal cannula, until the interior of the larynx is epidermatized with epi- 
dermal epithelium and the larynx is converted into an open trough. This 
requires many months of treatment during which the apparatus must be 
changed daily, and the size of the rubber tubing must be increased from time 
to time. As shown by Gabrial Tucker, the best way to increase size smoothly 
and evenly is to slip a rubber glove finger over the tubing. The open trough is 
closed by a plastic operation after a six months’ test period has demonstrated 
that the laryngeal stenosis will not recur.” (Jackson. 59 - G0 - 01 ) 
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Case I— A male laborer, age twenty-three, had his throat caught between an elevator 
gate and an elevator sustaining a compound fracture of the larynx. Was badly shocked 
when first seen and was unable to speak. Immediately below the mandible there was a 
lacerated wound extending from the angle of the jaw on right, around to the angle on 
left, the soft tissues were stripped from the mandible exposing the bone for its full 
length. Large vessels were not damaged. Tissues of the neck and face were emphy- 
sematous, emphysema visibly enlarging. Respirations labored and difficult. 

Operation: August io, 1915. A high tracheotomy was performed and the larynx 
opened through a vertical incision. The thyroid cartilage was comminuted. The arytenoids 
were broken off from their attachments at the base and the vocal cords relaxed. There 
was free bleeding from the lacerated mucosa. The fragments of the thyroid cartilage were 
sutured with fine catgut approximating the edges, but not overlapping. The arytenoids 
were fixed in place by means of three sutures of catgut. Then a low tracheotomy was 
done and the wound of the high tracheotomy and in larynx closed by suture. All bleeding 
carefully controlled by ligature and the large wound in the neck closed by suture in 
layers. The wound was drained with rubber strips extending to its depth, and the skin 
was then partially closed. Intratracheal anaesthesia — ether. 

August 18, 1915. Condition good. Wound draining freely. Tube changed hourly, 
cleansed and replaced. 

September 5, 1915. Tube removed and allowed to remain out. Very little air escaped 
through wound. Tube had been closed for varying intervals on several previous days. 
On two occasions during following few days had severe attack of dyspnoea and it seemed 
imperative to again replace the tracheotomy tube. Larynx cleansed with sodi Bicarb, 
solution and 5 per cent, cocaine, after which he was much easier and had no more difficulty 
in breathing. 

September 25, 19x5. Discharged, good condition, no dyspnoea. Voice hoarse but 
understood at distance of several feet. 

Two years later. — No difficulty in breathing, but voice hoarse and husky. 

Case II. — Adult male, thirty years of age, struck in throat by piece of wood thrown 
from a saw. Shocked, dyspnoea and cyanosis, crepitating swelling from mid-sternum up 
to eyes and extending back over neck and occiput. Pulse no, small and thready. Skin 
not broken. 

October 12, 1917. Immediate operation. Local anaesthesia, 1 per cent, novocain, 
infiltration. Low tracheotomy done and tube inserted. Cyanosis cleared and patient 
brightened. The right thyroid cartilage was fractured obliquely and comminuted. The 
crepitation was marked when larynx was grasped between fingers. Laryngeal fissure was 
done and interior of larynx inspected. A small piece of cartilage had been forced through 
mucosa. This was removed and rent sutured with fine chromic catgut. The fragments of 
cartilage were held in position and secured by several sutures of fine chromic catgut, and 
wound in neck closed in layers without drainage. 

Tracheotomy tube removed in twelve days. Emphysema subsided. Tube replaced 
temporarily twice the following day and permanently removed on the fourteenth day. 
Wound closed by first intention. No complications. Voice husky but improving when 
seen three months after discharge. 

Case III. — In July, 1918, there was brought into my service at the American Ambu- 
lance in Paris, a soldier who had been struck in the neck by a spent piece of shell. Pain 
had been severe but subsided and when seen by me twenty hours after injury his only 
symptoms were moderate dyspnoea and marked swelling of the front of the neck. He was 
matched for sudden symptoms and taken to operating room a few hours after admission. 

iile waiting for anaesthesia to begin he expressed a desire to sit up. After a few 
moments, feeling better, he assumed recumbent position. After only one or two whiffs 
0 ether he suddenly became cyanosed, swelling of neck increased and death occurred 
111 a cw rnomen ts in spite of immediate tracheotomy and continued efforts at resuscitation. 
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Autopsy revealed a fracture of the thyroid cartilage, compound into larynx, with an 
area of infection about the wound, and great infiltration of the cellular tissues of the neck. 

BIBLIOGRAPHY 

I Hofman : Fractures of the Larynx. Keen’s Surgery, vol. ii, p. 154. 

"Patenka, Th. : Vrtlgschr. f. gerichte Med. Bd. xii, p. 1881. 

3 Lane : Fractures of the Hyoid bone and the Larynx. Trans. Clin. Soc. London, 1885, 

vol. xviii, p. 335. Fractures of the Hj-oid bone and the Larynx. Trans. Path. Soc. 
London, 1884-85, vol. xxxvi, pp. 82-94. 

4 Gurlt : Handbuch der lebre von den Knockenbrucken, 1884, part 2, p. 317. 

5 Fisher, G. : Deutsch. Ztschr. f. Chir., 1881, vol. xliv, p. 79. 

0 Harris, T. J. : Fracture of the Larynx, with the Report of a Case. Med. News, Phila., 
1895, vol. Ixvi, pp. 208-210. 

’Hunt, Wm. : Fractures of the Larynx. Am. J. M. Sc., April, 1866, p. 378. 
s Henoque: Gaz. Hebd. de. Med. Paris. Sept. 25, and Oct. 2, 1868. 

"Durham: Fractures of the Larynx. Med. News, Phila., vol. Ixvi, pp. 208-210, 1895. 
“Hume: Surgical emphysema, Fracture of the Cricoid Cartilage, Death. Lancet, London, 
vol. i, p. 987, 1882. 

II Dean: Fractures of the Larynx. St. Louis Courier Med., vol. xii, p. 445, 1884. 

13 Shattock : Fracture of the Superior Cornua of the Thyroid Cartilage. Trans. Path. 
Soc., London, vol. xxxvi, p. 95, 1884-1S85. 

13 Davis, PI. J. : Fractures of the Larynx. Proc. Roy. M. and Chir. Soc., London, vol. iii, 
p. 77, Feb., 1910. 

11 Lockwood, M. : Case of Fracture of the Larynx, etc. Med. Press and Circ., London, 
vol. viii, p. 193, 1894. 

15 Morton, T. S. K. : Fractures of the Larynx. Polyclinic, Phila., No. 4, p. 256, 1895. 

“ Jaumaire, E. : Fracture Multiple du Larynx, et de l’os Hyoide. Arch, de Med. et Pharm. 
Mil., Paris, vol. xv, pp. 21-27, 1890. 

17 Kelly, J. E. : Specimen of Fracture of the Larynx and Hyoid. Phila. Med. and Surg. 
Rep., vol. xxxix, p. 123, 1878. 

15 Stoessel : Fractures verticale des cartilages du Larynx. Union Med. et scient, du Nord 
est. Reims, vol. xii, p. 146, 1888. 

13 Sokolowski : Fracture of the Larynx. Jour. Laryngol, Rhinol. Otol., London, vol. iii, 
PP. 367-374, 1889. 

30 Berry, J. B. : Case of Fracture of the Larynx. Lancet, London, vol. i, p. 936, 1885. 
Eastman, T. B. : Case of Fracture of the Thyroid Cartilage. J. A. M. A., vol. xxiv, 
p. 161, 1895. 

■ 3 Moure, E. J. : Coup de fouet Laryngien, etc. Clinique, Paris, vol. viii, p. 644, 1913- 
53 Galatid, Fils : Accident du travail atteignant de larynx. Presse Otol, Laryngol, Beige, 
Brux., vol. xiii, pp. 333-335, 1914- 

■ 1 Dewatripont, L. : Les accidents du travail relatif au larynx. Presse. Otol. Laryngol. 
Beige, Brux., vol. xii, pp. 193-210, 1913. 

Dupond, G. : Le Larynx et les accidents du travail. Rev. Hebd. de Laryngol, Paris, vol. 
i, pp. 481-494, 1908. 

27 Kemper, G. W. H. : Some Observations on Fractures of the Larynx. Indiana Med. Jour., 
Indianapolis, vol. xiii, pp. 168-190, 1894-95. 

“ Aubry, P. : Fracture du Larynx, Strangulation. Ann. d’Hyg., Paris, vol. xxxi, p- 

84, 1894- 

■ 3 Von Hofmann : Etude medico legale sur les conditions dans lesquelles se produisent les 
fractures du larynx. Arch. de. l’Anthrop, Crim., Paris, pp. 289-304, 1886. 

"°DeAigre: Suicide ou Homicide? Fracture du Cricoid. Ann. d’Hyg., Paris, vol. xxx, 
pp. 496-502, 1893. 


668 



FRACTURE OF THE LARYNX 

31 Couvin : Les fractures du Larynx, apropos de l’affaire Couvin. Jour, de Med. de Paris, 

2, s., vol. viii, 1896. . 

33 Vinnedge, W. W. : On the Medico Legal Relations of some Injuries of the Larynx. 

Indianapolis Med. Jour., vol. xiii, p. 365, J 9io. 

3J DeRoaldes, A. W. : Report of a Case of Incomplete Fracture of the Larynx, Self- 

inflicted Violence. New York Med. Jour., vol. lxv, p. 178, 1897. 

31 Ashhurst: International Encyclopedia of Surgery, vol. iv, p. 79, 1884. 

33 Porter, W.: Fracture of the Cricoid Cartilage by Hanging. Arch, of Laryngol, New 
York, vol. i, pp. 56-58, 1880. 

55 Sir St. Clair Thomson : Diseases of the Nose and Throat. London, p. 409, 1916. 

37 Hawthorne, C. 0.: Fractures of the Larynx. Jour, of Laryngol, vol. xx, No. 4, p. 
195, I905- 

33 Middleton, G. S. : A Case of Hemoptysis and Surgical Emphysema— Fracture of 
Necrosed Larynx. Glasgow Med. Jour., vol. xiii, pp. 343 _ 346, 1894. 

“ 3 Tilloux : Fracture du Larynx; adenomie de la face superiore au voile du Palais. Gaz. 
au Hop., Paris, vol. lviii, pp. 257-281, 1885. 

40 Morgenthau, G. L. : Fracture of the Thyroid Cartilage. J. A. M. A., vol. xvii, p. 

544, 1891. 

71 Barling, G., and Wilson, T. S. : Fracture of the Thyroid Cartilage, etc. Birmingham 
Med. Review, vol. xxviii, p. 14, 1890. 

"Roe, J. 0.: Fracture of the Larynx, Arch, of Laryngol. New York, vol. ii, pp. 
127-133, 1881. 

41 Major F. : Fracture of the Cricoid Cartilage, Recovery. Gyogyaszat, Budapest, vol. 

xxviii, pp. 507-509, 1888. 

45 Chauvel : Plaie du Larynx ; mort rapide. Bulle. et mem. Soc. de Chir. de Paris, vol. 
xiv, pp. 277-281, 1888. 

4 " Story, G. B. : A Case of Fracture of the Cricoid Cartilage. Med. Rec., New York, 
vol. 1, p. 636, 1897. 

"Knaggs: Fracture of the Cartilage of the Larynx. Brit. M. J., London, vol. ii, 
p. 908, 1884. 

4S Packard, G. H. : Fracture of the Larynx. Arch, of Laryngol, New York, vol. i, 
PP- 56-58, 1880. 

4J Shields, A. M. : Fracture of the Larynx. Lancet, London, vol. ii, pp. 1376-1378, 1896. 
“Manby: Fracture of the Thyroid Cartilage. Lancet, London, vol. i, p. 63, 1886. 

"Lejars, F. : Urgent Surgery, Paris, vol. i, p. 167. 

"Atlee: Fracture of Larynx. Amer. J. M. Sc., vol. xxxv, No. 5, 1858. 

' Hektoen, L. : Fracture of the Larynx from a Fall, Death from CEdema of the Glottis. 

Med. and Surg. Rep. Cook Co. Hosp., 1890, pp. 94-96. 

Marcigny : Fracture du larynx traite et guerie par la tracheotomie. Bull. Soc. Med. 

Prat, de par., 1884-85-86, N. S., pp. 137-141- 
Chevalier Jackson: High Tracheotomy and other Errors the Chief Causes of Chronic 
Laryngeal Stenosis. S. G. O. Chgo., vol. xxxii, No. 5, p. 392. 

Lctarget : Bull, de la Soc. de Chir. de Lyon, No. 6, p. 231, 1905. 

Briddon, C. K. : Fracture of the Thyroid Wiring, Recovery. New York Med. Jour., 
vol. liii, p. 433, 1891. 

Douning J., and Boularin J. : Faut il Suturer les plaies du larynx. Arch. Gen. de Chir., 
Paris, vol. viii, pp. 1059-1064, 1912. 

^Jackson, Chevalier: Peroral Endoscopy and Laryngeal Surgery. Text-book, 1914. 

Jackson, Chevalier: Bronchoscopy and CEsophagoscopy. Text-book, W. B. Saunders 
Co., 1922. 

Jackson, Chevalier : In Binnie’s Regional Surgery, vol. i. P. Blakiston and Sons, 1914. 

669 



TRAUMATIC FAT NECROSIS OF THE FEMALE BREAST 
AND ITS DIFFERENTIATION FROM CARCINOMA* 

By Burton J. Lee, M.D. 

AND 

Frank E. Adair, M.D. 
of New York, N.Y. 

A THIRD REPORT FROM TIIE MEMORIAL HOSPITAL 

In May, 1920, 7 we presented before the American Surgical Association 
our first report upon Traumatic Fat Necrosis of the Female Breast. The 
object of this communication was to establish the condition as a new clinical 
entity and to point out the striking similarity of this hitherto unrecognized 
tumor to carcinoma of the breast. In May, 1921,® we had collected three 
additional cases from the ‘Breast Clinic of the Memorial Hospital, and a 
further report was made. Since that time four additional cases have 
appeared in the Clinic, and Bloodgood, of Baltimore, Kilgore, of San Fran- 
cisco, and Hyman and Berg, of New York, have kindly permitted us to 
include unpublished cases of their own in the present series. Meanwhile, 
Cohen and Parsons in America and Stulz and Fontaine in France have each 
published an additional case. The present paper represents an effort to place 
on record all authentic cases, with some additional considerations concerning 
the clinical and pathological features of this disease. 

Nature of the Process . — Fat necrosis is a disintegration of fat cells with 
the associated tissue reactions of new connective tissue formation and the 
production of foreign body giant cells. For many years, fat necrosis has 
been most frequently encountered as the acute necrosis of fat in the omentum 
and mesentery secondary to acute pancreatitis. These changes in fat tissue 
have been produced by the pancreatic fat-splitting ferment, and the lesions 
may be easily reproduced experimentally as Opie 0 Wells, 13 and Langerhans 5 
have shown. 

Similarly, we have all recognized that fat necrosis may appear in subcu- 
taneous tissue following trauma. In new-born babies the trauma of a difficult 
instrumental delivery sometimes produces a tumor having the identical micro- 
scopical picture of fat necrosis of the breast. Occasionally surgeons encounter 
fat necrosis of subcutaneous tissue secondary to a hypodermic injection, or 
some other form of trauma, and a similar appearance may be found at times 
along an old healed suture line. Farr 2 reported several such cases and 
further produced these lesions experimentally in fat pigs. 

Although the gross and microscopic picture of traumatic fat necrosis 
occurring in subcutaneous tissue in other parts of the body closely resembles 
that occurring in and about the breast, these lesions are far less important 
clinically than the particular condition we are describing. The clini cal prob- 

* Read before the New York Surgical Society, February 13, 1924. 
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lem of traumatic fat necrosis of the breast is an important one, for this 
condition must he considered in properly differentiating tumors of the mam- 
mary gland. The process often seems progressive for a time, resembling a 
true tumor growth, and the close simulation to carcinoma of the breast makes 
it additionally important from the clinical standpoint. In the breast the 
great bulk of fatty tissue permits after trauma the formation of a tumor of 
some size, the largest mass encountered in the present series being 7 cm. 
in diameter. 

Stulz and Fontaine 12 in September, 1923, in reporting a personal case, 
also included in their paper, cases reported by Lanz in 1882, Berner quoted 
by Heyde in 1911, and Kuttner in 1913. 

In the Lanz and Kuttner cases the masses of fat necrosis were situated in 
the subcutaneous tissue overlying the breast, and Case IX of our own series, 
as well as Case XIII, also showed a similar involvement of subcutaneous 
tissue. The clinical appearance of these subcutaneous tumors overlying the 
breast is practically identical with the signs elicited when the fat necrosis is 
more deeply placed within the breast tissue. The cases of traumatic fat 
necrosis occurring in and about the breast may therefore be classified in one 
of two groups, namely : 

Group A. — Tumors actually occurring within the breast. 

Group B. — Tumors occurring in subcutaneous tissue overlying the breast. 

In Group A, from our personal series and the literature, there are sixteen 


cases, namely: 

Cases 1 to 8 (personal series) 8 

Cases 9 to 12 (personal series) 3 

Case 14 (personal series) 1 

Case of Berner, quoted by Heyde 1 

Case of Cohen 1 

Case of Stulz and Fontaine 1 

Total of Group A cases 15 

In Group B, there are five cases, namely : 

Cases 9 and 13 (personal series) 2 

Case of Lanz ! 

Case of Kuttner 1 

Case of Parsons 11 , T 


Total of Group B cases 5 

The French authors mentioned object to our term “ traumatic fat necrosis,” 
pioposing as a substitute “ granulome lipophagique traumatique.” We believe 
this term is a poor one, for the word “ granuloma ” is associated with the idea 
of infection, which apparently has no part in the production of this lesion. 
Upon the other hand, traumatic fat necrosis of the female breast is a disinte- 
gration of fat cells caused by trauma, with resultant necrosis and associated 
connective tissue reaction and the production of foreign body giant cells. 
1 here fore, the term “traumatic fat necrosis of the breast” appears to be the 
proper one and more truly descriptive of the disease. 
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The difficulty in differentiating this tumor grossly and microscopically has 
been described below by Dr. James Ewing. 

DIFFICULTIES OF PATHOLOGICAL DIAGNOSIS IN THE DIFFERENTIATION Or 
TRAUMATIC FAT NECROSIS OF THE BREAST TROM CARCINOMA 

“ The gross appearance of the lesions in fat necrosis resemble in many respects that 
of carcinoma, and in some cases it is difficult to distinguish between the two conditions. 
In both there is often the same firm induration which is readily explicable because the 
induration is caused by growth of new connective tissue which is progressively cicatrized. 



Fig. i. — Case III. Breast lipomatosis Breast reaches to umbilicus. Patient’s weight ipi pounds. 


From a consideration of microscopic structure the induration should be greater in 
infiltrating carcinoma. The outline of the gross lesion in carcinoma is generally much 
sharper than in fat necrosis, which may fade off gradually into surrounding areas. 
Chalky points and streaks of fatty epithelium lying in firm translucent connective tissue 
are characteristic of infiltrating carcinoma. The same whitish points are present in 
necrotic or inflamed fat tissue, but they are generally much broader and more irregular. 
Occasionally one finds a whole fat lobule as large as a bean, chalky and opaque from 
the proliferation of fat cells, in inflamed fat tissue. Carcinomatous nodules in the breast 
are nearly always single, whereas traumatized fat is often very irregularly distributed and 
cicatrization appears in multiple points. In fat necrosis the new connective tissue is much 
more translucent than in carcinoma and often it is of a faint reddish color from the 
presence of fine capillaries, which are absent in carcinoma. Later, cicatrization obliterates 
these capillaries and the connective tissue of fat necrosis becomes as dense and opaque 
as in carcinoma. 

“ In a recent case of supposed fat necrosis, a firm resistant area 2 cm. wide was 
encountered in a lipoma of the breast. The opacity and chalky streaks of carcinoma were 
missing, but a correct diagnosis of carcinoma was made on the very firm induration, 
rather sharp borders, and on transmitted light, the marked opacity of the lesion. In 
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The following four cases have entered the Breast Clinic at the Memorial 
Hospital during the past two years : 

Cash VI. — I. H., married, female of forty-eight years. Was admitted April 23, 
1923, complaining of a lump in the left breast. (See Fig. 2.) 

Mammary History. — Five months before admission, while carrying a picture frame 
under her left arm, she fell headlong down a flight of stairs, landing eight steps below. 
As she struck the stairs, there was an impact of the corner of the frame against her left 
breast, causing a pain of such severity that she fainted. Almost immediately swelling and 
ecchymosis appeared at the site of the injury. The patient consulted her physician who 



Fig. 3- — Case VIII. Short heavy woman of 160 pounds. 


told her “ a blood-vessel had burst.” The major part of the swelling was present for a 
month, with gradual diminution in size, leaving a lump in the breast that had persisted 
to the time of admission. The “ black and blue ” area gradually increased in size until 
it involved the entire breast and a portion of the adjacent lateral chest wall below 
the axilla. 

Physical Examination. — The patient was an obese woman in good general condition. 
Her weight was 196 pounds. General examination was negative. 

Breasts. — Over an area 7 cm. in diameter, the skin of the upper inner quadrant of 
the left breast had a slightly brownish discoloration. The skin was definitely attached to 
a deep-lying tumor situated 15 cm. above the nipple level and measuring 6x8 cm. The 
entire breast and tumor moved freely on deeper structures. The tumor was hard though 
somewhat resilient and in two portions the edges were sharply defined. There was no 
retraction of the nipple. In both axilke large moderately firm nodes could be palpated. 
No supraclavicular nodes were palpable. 

Provisional Diagnosis. — Attention was directed especially to diagnosis of traumatic 
fat necrosis because of the type of breast and the accurate history of trauma. 

Operation. — Under one-half per cent, novocaine, the tumor was excised, going well 
beyond its circumference. On section there was no evidence of malignancy. The wound 
was closed save for a small split within tube. 
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Pathology . — Report by Dr. James Ewing. “Area 3.5 x 1.5 x 1.5 cm. (See Fig. 7) 
beneath the skin which is adherent by fibrous strands, is opaque yellowish and 
brown, with small cysts fading into fat tissue, and showing some whitish new tissue about 
parts of the lesion. Sections (No. 6859) show a great variety of processes connected 
with fluidification and necrosis and absorption of fat ; and the reactive productive inflam- 
mation which accompanies them. Giant cells of very large size are very numerous and 
form large sheets lying between streaks of new connective tissue. There are many small 
oil cysts surrounded by lenticular giant cells. Some areas show beginning liquefaction and 
necrosis of fat. The amount of new connective tissue is moderate. Everywhere there 
is infiltration with hemor- 
rhagic detritus, and about the 
periphery of the lesion are 
many very heavily pigmented 
cells. Areas of proliferating 
fat cells give an appearance 
not unlike carcinoma.” 

Post-operative Course . — 

The post-operative course was 
uneventful, the patient being 
discharged from the hospital 
one week after operation. 

Case VII.— J. N. (See 
Fig. 5) married, female of 
forty-four years, was admitted 
to Memorial Hospital, July 3, 

1923, complaining of a lump in 
the right breast. 

M a m m a r y History . — 

Patient had had a painful 
sensation in the right breast 
appearing intermittently over 
a period of many years. About 
eight years previously she was 
u n d e r observation in the 
Memorial Hospital for a time 
on account of these breast 
symptoms, but no tumor was 
then present. Two weeks FlG - 4- — Case IX. Breasts unusually heavy in comparison to 
before admission she noticed remainder of body. Weight 186 pounds. 

some retraction of the right nipple and upon palpation felt a lump in the right breast. 
1 here was no history of trauma to the right breast. 

Physical Examination . — Patient was an obese woman in good general condition. 
Her weight was 181 pounds. There was slight systolic murmur over the prccordium. At 
the basis of the lungs occasional crackling rales could be heard. 

Breasts. The breasts were very large and fat. Above the right breast near the 
third costal sternal junction was a scar of a former burn. The right nipple was elevated 
and retracted. There was no skin adherence. Situated in the mid-portion of the right 
breast slightly above the nipple level, was a hard mass measuring 5 cm. in diameter. 
1 hcrc ' vas 110 attachment to chest Avail. Neither axillary nor supraclavicular nodes were 
palpable. The opposite breast was negative. 

Provisional Diagnosis .- Because of the stony hardness of the tumor, and the elevation 
IT retr ^J’ on o{ the nipple, we felt that we were dealing with an early carcinoma of the 
breast. The chest plate was negative for metastasis to the lungs. A pre-operative, low 
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voltage X-ray cycle of five treatments was given over the breast, axilla and supra- 
clavicular regions. 

Operation . — We were so certain that the case was one of mammary cancer that 
a radical breast amputation with removal of muscles and axillary contents was performed. 

Pathology . — Report by Dr. James Ewing. “ The process consists of a chronic 
inflammation in fat tissue, but no signs of carcinoma can be found. The tissue shows 
small areas of partly liquefied and saponified fat, which is granular, amorphous and 
bluish staining. About these areas there is very active growth of cellular connective tissue 
and granulation tissue in which many rather hyperchromatic spindle cells are found. 


Fic.. 5. — Case VII. Weight 1S1 pounds. 

Among these are many giant cells of small and large size, some inclosing small masses 
of fat. Just about the areas of fluid fat the cells are large and polymorphonuclear. There 
are no signs of carcinoma. The whole area of fat necrosis covers about 3 cm.” 

Post-operative Course . — The post-operative course was tragic. During the operation 
the patient had taken the ether poorly, as shown b3 r frequent obstruction to air passage 
with consequent cyanosis. However, she left the operating room in good condition. 
Three hours later the patient was again cyanosed, had Cheyne-Stokes respiration and 
could not be aroused. Stimulation was strenuously applied and artificial respiration kept 
up for an hour and a quarter, but without avail. Death was probabl}' due to cardiac 
decompensation. No autopsy was permitted. 

Case VIII. — S. S., married, female of thirty years, came to the Memorial Hospital, 
July 9, 1923, complaining of a lump in the right breast. 

Mammary History . — (See Fig. 3) Had had three lactations, each lasting almost 
seventeen months, the last one occurring two years before admission to the hospital. 
Approximately three months previously the patient first noted a small lump in the inner 
aspect of the right breast. The mass increased in size and was slightly painful. 1 here 
was no history of trauma and lues was denied. 

67G 



TRAUMATIC FAT NECROSIS OF THE FEMALE BREAST 

Physical Examination — The patient was a short corpulent woman. The chest 
examination was negative except for a systolic apical murmur which was not transmitted. 

Her weight was 160 pounds. ' , , 

Breasts . — The breasts were large, soft, fat and pendulous. . The nipples protiud 

and were on the same level. Along the mesial portion of the right breast there was a 
tumor 5x3 cm., which was firm, but not as hard as carcinoma. Skm was not 
attached to the tumor. There was no nipple retraction. One small node could be palpated 

in right axilla. , , . 

Provisional Diagnosis . — We believed that we were dealing with a benign tumor, but 

on account of its firmness malignancy could not be excluded. Therefore, we decided to do 



Fu.. 6. — Case IV. .Shows the adherence of the tumor to the overlying skm. In this case the nipple 
was pulled downward toward the chest wall. The skin adherence and pulling of the nipple exactly 
simulated carcinoma. 


a local excision of the tumor including a wide surrounding zone, basing further procedure 
upon the gross appearance of the section. 

Operation . — July 20, 1923. Ether anaesthesia. A wide excision of the tumor was 
made. The mass was partly composed of a smoothly lined cyst 7x5 cm. In one 
portion there was a projection of necrotic brown tissue into the cyst. From the cut 
lactiferous ducts there exuded a thick yellow creamy material. Gross examination 
revealed no evidence of malignancy. 

Pathology .— By Dr. James Ewing. “ Section shows a very active inflammatory reac- 
tion about liquefied fat. There is very extensive proliferation of fat cells producing areas 
in which these polyhedral cells, resembling cancer cells, are found in solid diffuse sheets. 
There arc some points of liquefied fat about which giant cells form. On the periphery of 
the lesion there is much new growth of connective tissue. There is no sign of carcinoma.” 

Post-operative Course .—' The patient made an uneventful convalescence. 

Cask IX.— A. G., married, female of forty-five years, was admitted to Memorial 
Hospital, November 23, 1923, her only complaint being the presence of a lump in the 
left breast. 
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Mammary Histoiy. — (See Fig. 4) Patient stated that about four weeks before 
she accidentally noticed a lump in her left breast. It had remained stationary in size and 
was entirely painless. She had never received a severe trauma to the breast. 

Physical Examination — Patient was a corpulent woman in good general condition. 
Her weight was 186 pounds. Except for the breast tumor her examination was negative. 

Breasts — Situated 25 cm. from edge of areola in the direction of five o’clock from 
the nipple, was a stony hard tumor measuring 1.5x1 cm. The mass was just beneath 
the skin to which it was distinctly attached. The nipple was slightly retracted and 
definitely elevated. Throughout the entire breast there was a condition of chronic mastitis. 


FAT LOBULES 


CAVITIES OF FAT NECROSIS 



'EM 


DENSE FIBROUS TISSUE 


HEMMORHAGE INTO FAT TISSUE 


Fig. 7. — Case VI. Gross specimen four months after the injury. There is an extensive area of hemorrhagic 
products in the fat tissue. Numerous small cysts of fluid fat are scattered throughout. 

Some years ago the patient had an abscess in the breast, which may account partially for 
the nipple retraction and elevation. There was an enlarged firm node in the left axilla. 

Pi ovisiona! Diagnosis. — Because of the tumor hardness, nipple elevation and retraction 
and the firm axillary node, we felt that we were dealing with a carcinoma of the breast, 
but the mass seemed so superficial that a definite diagnosis seemed impossible. X-ray 
examination of the lungs was negative for metastasis. A pre-operative cycle of X-ray 
treatments over the breast and drainage areas was given prior to operation. 

Opci ation. — Under ether anaesthetic, a wide excision of the tumor was carefully made. 
Upon section the tumor was as hard as the average carcinoma, but contained two small 
cystic areas lying in dense fat tissue. (See Fig. 8.) Throughout the glandular tissue 
lying outside the tumor area were numerous small bluish cysts. We believed we were 
not dealing with carcinoma, but probably with a fat necrosis. The wound was completely 
closed save for a small split rubber tube drain. 

Pathology — Report by Dr. James Ewing. “The nodule shows chronic inflammation 
about a small area of liquefied fat. There is active growth of fat cells and fibroblasts 
with englobment of fluid fat. Formation of a few giant cells and infiltration of lympho- 
cytes. There are a few minute cysts evidently containing fluid fat. There is no sign 
of carcinoma.” 

Post-operative Course. — The post-operative course of this case was entirely uneventful. 

The following case report has been furnished us through the kindness of Dr. A. R. 
Kilgore, of San Francisco. 

Case X. — B. A., single, female of fifty-nine years. History was negative, except at 
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llic age of forty-five years she had an artificial menopause following hysterectomy for 

' ^ Mammary History .— Four days before her admission to the hospital she accidentally 
noticed a small lump in the upper outer quadrant of the left breast. Since discovering t ie 
mass she had been conscious of a slight tingling or burning sensation. 

Physical Examination .— Breasts were symmetrical, large, fatty but not pendulous. 
There was no nipple retraction. In the upper outer quadrant of the left breast, there was 
a pea-sized subcutaneous nodule which was very hard. This mass was freely movable in 
the subcutaneous tissue. Immediately beneath it and apparently within the breast tissue 



Fig. 8. — Case IX. Gross specimen, r. Skm of breast. 2. Area of fat necrosis 1.5x1 cm. It is stony 
hard. There are a few cysts of fluid fat. 3. Fat lobules. 4. Breast tissue. 

itself, was a lump the size of a lima bean, also freely movable. Upon pushing the breast 
toward the midlinc, a definite and well-marked skin retraction could be demonstrated. This 
was markedly limited to an area 1 cm. square over the nodule. No axillary nodes could 
be palpated. 

Opaation . — ’August 10, 1921. Novocain anaesthesia. The nodules were completely 
excised, together with a good zone of surrounding tissue. Cross-section of the specimen 
showed that the superficial nodule was composed of whiter fat than the normal yellow fat 
tissue surrounding it, the color resembling that of beef suet. The larger deeper nodule 
was not connected with the first. Upon section it had a similar appearance, except that 
it presented minute broken down areas, one of which was 2 mm. in diameter and contained 
degenerated material. This large second nodule seemed to be fat tissue, but of very much 
harder consistence than the surrounding normal fat. It was well circumscribed but 
not encapsulated. 

Pathology — Report by Dr. G. Y. Rusk. (Fig. 15.) “ Microscopic examination of breast 
tissue shows a relatively large amount of fat and only occasionally traces of parenchyma. 
I he few islands of breast tissue observed show a slight periductile infiltration with 
lymphocytes and occasional plasma cells. The main mass of tissue consists of fat with 
connective tissue septa. I11 the latter, one again finds evidence of old inflammatory 
1 cactions. The principal reaction occurs in the fat itself and consists of a marked 
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infiltration of the fat tissue with cellular fibrous tissue, mononuclear cells varying greatly 
in size, and larger ones having a pale, very finely reticulated cytoplasm suggesting develop- 
ing fat cells, and other structures varying from cells with two or three nuclei, up to 
large nucleated syncytial masses. In going over the sections a single mitotic figure Was 
observed. In a few places small slits are seen in the tissue, suggesting slight cholesterol 
deposit. The cytoplasm of the giant cells varies, sometimes appearing like that described 
in the mononuclear cells, and again being more eosinophilic and compact. The giant cells 
are distinctly of the foreign body type. Occasionally groups of eosinophiles are seen 



Fig. 9 — Case V. Shows appearance of gross specimen eight years after the injury. The cyst was 2.5 
cm. m diameter. The cyst wall was stony hard and seemed partially calcified. The cyst was filled with 
thick grumous material and small stones of calcification. The stones show well in this photograph. 

among the smaller mononuclear cells and also a few polymorphonuclear neutrophiles, 
being apparently a mote acute stage of the process. 

“ Diagnosis . — Reparative reaction following either infection or trauma in fat tissue.” 

Pathological icpoit by Dr. James Ewing. "The sections show a chronic productive 
inflammation of fat tissue which is characteristic of the reaction of fat tissue to trauma. 
The fat in many cells is being absorbed by a proliferation of clear polyhedral cells within 
the fat cell membrane. This proliferation results in gradual replacement of the fat by 
the new cells. There is also considerable growth of new spindle fibroblasts, in the more 
advanced stages of the process. At several points there are small cysts, originally filled 
with fluid fat, about which many giant cells of various sizes are forming.” 

The following case report has been furnished us through the kindness of Dr. A. 
Hyman of New York City. 

Case XI. — A. M., married, German female, fifty-three years of age, was admitted to 
Mount Sinai Hospital on December 12, 1922. She had had three children and one 
miscarriage, and four years before admission a hysterectomy for complete uterine pro- 
lapse. Otherwise her past history was negative. 

Mammary History . — There had been no previous history of abscesses of the breast, 
of caked breast or cracked nipples. Her chief complaint upon admission was the presence 
of a lump in the left breast. One month before admission, in attempting to close a 
window, it suddenly gave way and struck her in the left breast. The site of the injury 
painful and a few days later the patient noticed a lump where the injury had been 
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received, over which the skin was ecchymotic. This mass in the breast had persisted up 
to the time of admission, but had not increased in size and had been painless. 

Physical Examination .— 1 The patient was a well nourished adult female of stocky 
fiame. Approximate weight was 170 pounds. General examination was negative. 

Bycasts. The breasts were large, pendulous and contained much adipose tissue. 

In the upper middle quadrant of the left breast about 6 cm. above the nipple, there was 
a small irregular hard mass, about 3 cm. in diameter. This mass was not tender, skin 
over it was not attached and the growth itself was fairly movable. There was an 
enlarged lymph-node which was not hard in the left axilla. Wassermann examination 
was negative. 

Piovisional Diagnosis . — A pre-operative diagnosis of a non-malignant breast tumor 
was made and the possibility of its being traumatic fat necrosis was noted on the chart. 



Fig. 10. — Case III. Gross specimen ten years after hvpodermoclysis. There are numerous cysts, 
the largest 2.5 cm. in diameter. Walls of the cyst arc thick and hard. Cyst contents, sand sediment 
of calcification. 

0 potation . — December 9, 1922. Dr. A. Hyman. The tumor was excised through a 
small radial excision. Frozen sections showed areas of fat necrosis. The wound was 
immediately closed. 

Pathology . — By Doctor Mandlebaum, of Mount Sinai Hospital. “ Specimen consists 
of a mass of breast tissue, apparently fat, received in formalin. Microscopical examination 
shows adipose tissue with considerable increase in the amount of fibrillar connective tissue 
between the fat cells. In addition, there are numerous foci of lymphocytes present, which 
icpresent areas of inflammation of a chronic type, and many giant-cells of inflammatory 
character. (December 11, 1922.)” 

Patient was again operated upon June 8, 1923. Pathological report by Doctor 
Mandlebaum. 

“ Specimen consists of adipose tissue received in formalin. The microscopical picture 
is quite similar to that noted in the former examination, excepting that the process is 
consideiablv more advanced. The interstitial connective tissue is quite dense and compact, 
the giant-cells arc more numerous, and in addition, many fat cells are seen presenting the 
typical pictuie of necrosis. Some of these fat cells are filled with a granular detritus, 
while others show fine needle-like crystals. The diagnosis of fat necrosis can therefore 
be established. (June 8, 1923).” 

T he following case report has been furnished through the courtesy of Dr A A Berg 
of New York City. 

Case XII.— M. D., married, female, sixty years of age, was admitted to Mount Sinai 

ospital early in March, 1923. She had had two children; her past history otherwise 
was negative. 
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Mammary History. — About three months before admission the patient suffered an 
injury to the right breast, followed by the development of a large hsematoma. The 
hsematoma finally disappeared after a period of several weeks. About six weeks after 
the disappearance of the hrcmatoma, a swelling appeared in the right breast over the 
same area. 

Physical Examination. — The patient was of moderate adiposity. 

Breasts. — There was a tumor in the right breast, smooth on its surface, pure, tense 
but not fixed to the skin or pectoral muscle. No palpable axillary nodes. 

Provisional Diagnosis. — A provisional diagnosis of traumatic cyst of the breast was 
made, and consent given for operation. 

Operation. — March 14, 1923. Dr. A. A. Berg. The tumor was excised. 

Pathology. — By Doctor Mandlebaum, of Mount Sinai Hospital. 

“ Microscopical examination of specimen removed from the breast of Airs. D. shows 
small cysts containing red blood cells, fatty crystals and giant cells. (Phagocytes.) 
There is nothing present of malignant character. Diagnosis : Fat necrosis due to trauma.” 

The following two cases have been furnished us through the courtesy of Dr. Joseph 
C. Bloodgood, of Baltimore. 

Case XIII. — M. B., married, female of about fifty-six years of age, was admitted 
to the hospital March 31, 1920, under the care of Dr. J. M. T. Finney. She had suffered 
cardiac palpitations for years. A hysterectomy had been done in 1917 for irregular 
uterine bleeding. 

Mammary History. — Patient had had pain in both breasts for seven years, but the 
masses in the breasts had been noted but for two weeks. 

Physical Examination. — Breasts were symmetrical and large. There were no palpable 
axillary nodes. There was a lump in the left breast in the upper outer quadrant 2.5 x 1.5 
cm. The skin over it was slightly reddened with definite skin retraction and dimpling, was 
tender and was hard in consistency. There were two masses in the right breast, the first 
in the upper outer quadrant just beneath the skin, which was 1 cm. in diameter. The 
skin over it was slightly reddened. In the lower outer quadrant was a mass 3 cm. in 
diameter, the skin over it somewhat reddened. The mass itself was tender, irregular in 
outline and hard. Both masses showed skin retraction and dimpling. 

Provisional Diagnosis. — Benign tumors of the breast. The following note by Doctor 
Finney is of interest. “ This case was a most interesting one from a diagnostic standpoint. 
I have never seen anything quite like this condition. I was sure it was not malignant, 
although many of the characteristics of malignancy were present. It was simply a local- 
ized area of inflammation of fat in the breast. This inflammation involved the skin, 
producing retraction and dimpling, together with the pig-skinned appearance so often seen 
in connection with cancer.” 

Operation. — April 9, 1920. Doctor Finney. Exploratory incision. Excision of 
tumor from both breasts. 

Pathology. — Report by Dr. Joseph C. Bloodgood. “ Grossly the masses have not the 
appearance of cancer. From the left breast is an area of skin 7x4 cm. removed with a 
mass of fat. Just beneath the nipple you can see a little irregular non-encapsulated area, 
distinct from the surrounding fat, which palpates like cancer, but has no other gross 
markings of cancer. 

“ The area removed from the right breast is 1 cm. in diameter, irregular, no capsule, 
feels hard like cancer, but has not the appearance of cancer. 

“ Frozen section shows tumor composed of fat with a good deal of cellular fibrous 
tissue. No gland parenchyma. No histological evidence of cancer. There is a cellular 
granulation tissue in fat, numerous leucocytes, larger cells which might be called epithelial 
cells, which suggest to me plasma cells or endothelial lymph vessels. I even find here and 
there areas of fat necrosis. The tumor is apparently due to a chronic inflammatory 
reaction in the fat, with production of connective tissue and fibrous tissue.” 

Post-operative Course. — Patient well four years after operation. 
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Cask XIV. L. M., White female, thirty-nine years of age, was admitted to St. 

Agnes’ Hospital in June, 1923. . . . , 

Mammary History.— Two weeks before admission, woman observed a tumor in the 

breast outside the nipple zone. Patient had very large breasts which were very fatty. 

Physical Examination. — By Dr. Joseph C. Bloodgood. “ Inspection was negative. 
Breasts very large. Well developed nipple. No warts on nipples. No varicocele beneath 
nipples. Not the shotty breasts. As I pushed both breasts toward the sternum I saw 
three dimples in the nipple zone of the upper hemisphere, and right beneath this area I 
could palpate a mass that extended to the areola. It was superficial as if it were in 
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Fig. 11. — Photomicrograph. A. Necrosis. B. Lymphocytic infiltration. C. Obliterating endarteritis. 

subcutaneous tissue. Felt like a bunch of worms. Leathery. It was irregular in outline. 
Nothing to be palpated in the axilla. Little tenderness.” 

Provisional Diagnosis . — “ Breast benign tumor. Subcutaneous calcified and inflam- 
matory lipoma. Tumor felt like dilatation of ducts outside of nipple area and was clinic- 
ally malignant because of dimpling of skin.” 

Operation . — June 7, 1923. Doctor Bloodgood. Excision of area with dimpled skin, 
thinking it was dilated ducts. The mass was then bisected and diagnosed as calcified lipoma. 

Pathology .— Report by Doctor Bloodgood. “ On exploration, proved to be fat 
stroma with a number of subcutaneous areas but no calcification. 

" Microscopic . — Section 2, subcutaneous fat, we have fat and in the fat irregular 
areas of lymphoid reaction apparently surrounding fat necrosis, perhaps the next stage 
to tile necrosis would be the calcification. Beneath this are what we have originally 
diagnosed: dilatation of ducts, so the clinical diagnosis was part right and the gross 
diagnosis was part right. I did not see dilatation of ducts in the gross. Section 3, fat 
beneath, 2, largely breast with lymphoid areas and fat necrosis as in 2, and dilatation of 
ducts and lobules of breast. Section 4. fibrous tissue beneath skin, same fat, same 
lymphoid areas. Section 5, breast tissue and fat, same fat, same lymphoid areas fat 
necrosis. Here and there dilatation of ducts, fibrous tissue.” 
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Life History . — A severe trauma to the breast produces a rupture of fat 
cells, and at the same time a rupture of small blood-vessels, with extravasation 
of blood into the tissues. If this hemorrhage occurs near the surface, ecchy- 
mosis may be apparent beneath the skin ; however, if a hemorrhage occurs in 
deeper tissues, as in the hypodermoclysis cases, no ecchymosis may be 
observed. Necrosis of the fat tissue appears soon after the injury, and 
giant cells have been found in the tumors at the end of five weeks. An obliter- 
ating endarteritis may appear a few months after the injury. See Case I, 



Fig. 12. — Case I. Photomicrograph showing about fat cells, an inflammatory infiltration with a marked 

productive reaction of the fibrous tissue. 


showing marked changes of this character three months after receipt of the 
trauma. (Fig. II.) In no early case was there an oil cyst of any large size. 
Several years after the beginning of the process, as seen in Cases III and V 
(Figs. 9 and io), definite large cysts 2.5 cm. in diameter, with a thick lami- 
nated fibrous wall, may be expected. (Fig. 14.) Therefore, multiple cysts of 
small size are usually seen early, but a small number of larger cysts are to be 
expected later in the course of the disease. After several years these cystic 
cavities may contain a mixture of small and large calcareous masses, some- 
times as fine as sand, other times as large as 5 mm. in diameter, mixed with 
a thick, brownish, sticky detritus. Had these tumors been left undisturbed, it 
seems possible that the entire cyst contents and cyst wall would have become 
a solid calcareous mass. 

Incidence . — Our former study gave an incidence of traumatic fat necrosis 
of the breast in comparison with primary carcinoma of the breast of 1.8 per 
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cent. The additional cases occurring in the clinic have now raised this per- 
centage figure to 2.5 per cent. Our own experience with this disease, coupled 
with the reports of other observers, proves that it is not uncommonly encoun- 
tered in dealing with tumors of the mammary gland. 

Age .—- The youngest patient of the twenty under report was thirty years of 
age, the oldest sixty-three. Therefore, the lesion is encountered in the 
so-called cancer decades and most often in mid-life. The reason for its occur- 



Fig 13. — Case VI Photomicrograph showing nests of large and small giant cells. 


rence in mid-life is probably due to the fact that in youth and old age an 
excess of fat deposit in the breast is much more rare. 

Weight . — In practically every incidence the patient was far beyond the 
normal weight. The importance of this factor is illustrated by the follow- 
ing table: 


JV eight Chart 


1 Case 

3 Cases 

3 Cases 

1 Case 

1 Case 

3 Cases ( short in stature) 


21 1 pounds 
190 to 200 pounds 
180 to 190 pounds 
170 to 180 pounds 
2 Co to 170 pounds 
150 to 160 pounds 


In the cases in which it was recorded the average weight was 176 pounds. 

7 ype of Breast . — Nineteen of the twenty cases had definitely obese breasts. 
As the disease occurs in unusually adipose individuals, one would expect to 

6 S 5 



LEE AND ADAIR 

encounter in such patients abnormally fat breasts. The breasts vary in type 
from those which are large and pendulous (Figs. I, 2 and 3), reaching almost 
to the umbilicus, to those which are protruding arid massive. (Figs. 4 and 5.) 
Such breasts are more readily subject to trauma and contain far more fat 
tissue than the average mammary gland. 

Trauma . — The degree of trauma is usually severe. In one instance the 


aSa, A, 

>V .* ’-'f 1 • • v*" D# * % _ • • *• " * 




mm 


Fig. 14.— Case III. Photomicrograph of portion of 2.5 cm. cyst. A. Represents the fatty necrotic 
material which fills the cyst. B. Represents the cyst walls showing the laminated connective tissue 
structures. C. The outlying necrosis in that tissue. 

patient fell downstairs with a picture frame under her arm, the corner of 
the frame striking the breast. Another patient fell thirteen steps, a trauma 
being inflicted upon the breast by the sharp corner of a pedestal at the bottom 
of the stairs. A third patient was struck violently in the breast by the point 
of an elbow. These instances illustrate the production of the lesion by a 
mechanical injury of marked degree. In three of the patients the trauma 
was furnished by a preceding hypodermoclysis, and we feel that a tumor 

686 






TRAUMATIC FAT NECROSIS OF THE FEMALE BREAST 

developing in the breast following hypodermoclysis, is more likely to be due to 
fat necrosis than to any other type of lesion. However, m four of the cases 
in our series no definite history of trauma could be elicited, while in two other 
instances no statement was made as to presence or absence of trauma. In 
fourteen of the cases, or 70 per cent., the traumatic history was definite. As 
we have pointed out in a former contribution, the surgeon should assure 
himself that the site of trauma is identical with the location of the tumor. 

Absence of Pain — Traumatic fat necrosis of the breast is characterized 
by its painlessness. In 
but three instances was 
there any complaint of 
definite pain. However, 
there is a certain amount 
of tenderness in and 
about the breast follow- 
ing the receipt of the 
injury, but this symp- 
tom generally d i s a p- 
pears in a short time. 

Hardness. — This im- 
portant symptom was 
present in fifteen of the 
twenty cases, and the 
stony hardness of fat 
necrosis is largely re- 
sponsible for the diffi- 
culty of clinically 
distinguishing the lesion 
from carcinoma. One of the cases under report, Case XII, was elastic in 
consistency, while Case XIV was described as of “ leathery ” feel. 

Fixation to the Skin. — Skin adherence was present in fourteen cases, or 
70 per cent, of the total number. The appearance presented by the skin 
attachment over the tumor may be identical with that seen in cases of manv 
mary carcinoma, as is illustrated by Fig. 6, in which the appearance of the 
tumor followed a hypodermoclysis. 

Nipple Retraction. — This sign is rarely present, occurring in but four of 
the cases, or but 20 per cent. In a tumor of long standing the absence of 
nipple retraction is of considerable importance in a differentiation from carci- 
noma, in which disease it is quite uniformly to be expected. 

Attachment to Deeper Parts. — It seems probable that this sign is produced 
by the inflammatory reaction and subsequent fibrosis following a hemorrhage 
deep in the breast with the formation of adhesions to the pectoral fascia. This 
symptom was elicited but four times in the entire series, or but 20 per cent. It 
must be regarded a fairly inconstant symptom. 
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Axillary Nodes . — la the palpation of any axilla, and especially in the 
axilla of a fat woman, it may be impossible by the most painstaking examina- 
tion to make out the presence or absence of lymph-nodes, or to determine their 
size and consistency. In no instance of the cases in this series were any nodes 
of hard consistence palpated prior to operation. In five instances small soft 
nodes were to be felt, but in the remaining fifteen cases palpation of the axilla 
was negative. 

Size of the Tumor . — The tumor varied in size from a small nodule i cm. 
in diameter to a mass 6x8 cm. Therefore, the nodule of fat necrosis follow- 
ing trauma of the breast shows no constancy as to size. A nodule of a few 
centimetres in diameter is to he expected. We have never seen a large tumor 
produced by this lesion. 

Period of Development following the Trauma . — Of the fourteen cases in 
whom a definite history of trauma was obtained, but one gave a history of an 
immediate appearance of the tumor following the trauma. In Case XI a 
tumor was recognized a few days after the injur}', while in Case IV a month 
had elapsed following the receipt of the trauma. Upon the other hand, in 
Cases III and V there was a period of ten years and eight years, respectively, 
from the time of injury to the appearance of the mass in the breast. There- 
fore, no rule can he laid down as to the period of time between trauma and 
the recognition of the tumor. 

Ecchymosis . — In eighteen cases a statement was made as to the presence 
or absence of ecchymosis, and in nine instances, or 50 per cent., the findings 
were positive. It is possible that in some instances a transient ecchymosis 
might have been unobserved by the patient. 


Graphic Chart of Symptoms and Diagnosis 


19 cases showed 

15 cases showed 

15 cases were 

14 cases gave history of 

14 cases showed 

13 cases were diagnosed 
9 cases gave history of 
7 cases were diagnosed 

5 cases had 

4 cases showed 

4 cases showed 


.fatty breast 
.stony harness 
painless 
severe trauma 
skin fixation 
,non-malignant 
ecchymosis 
cancer 

soft axillary nodes 
nipple retraction 
deep attachment 
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Diagnosis . — The clinical diagnosis of traumatic fat necrosis of the breast 
is often difficult, but in certain cases a correct diagnosis can be rendered 
before operation. The most important factors in the diagnosis of this con- 
dition are : 

1. It always occurs in a fat breast. 

2. It usually occurs in a corpulent subject. 

3. A definite history of severe trauma can usually be obtained. 

4. The tumor is painless. 

5. In the vast majority of cases the consistency of the tumor is one of 
stony hardness. 

6. Skin adherence is present in a large number of cases. 

The differentiation from carcinoma is at times difficult. In those patients 
in whom the lesion has existed for several years carcinoma may readily be 
excluded. In more recent cases, extending over months or years, it may be 
impossible to distinguish the two conditions. Of the twenty cases, a diagnosis 
of non-malignancy was rendered before operation thirteen times. In seven 
instances a pre-operative diagnosis of carcinoma was made. The diagnosis of 
malignancy was therefore incorrectly rendered in 35 per cent, of the cases. 

Treatment . — A non-traumatizing excision of the tumor, together with 
a reasonably wide zone of surrounding tissue, will yield a satisfactory result. 
It seems wise to emphasize the necessity of a non-traumatizing operation, for 
in a fat breast, injury to the adipose tissue may reproduce the lesion. We 
have seen one instance of traumatic fat tissue appearing in a scar following 
an excision of a benign tumor. In cases of long standing, if the surgeon 
feels fairly certain that he has correctly diagnosed the condition, no excision 
or treatment of any sort need be strongly urged. Especially is such an atti- 
tude justified if the patient is a little worried because of the tumor in the 
breast. In general, however, we feel that the wisest course is excision. 

CONCLUSIONS 

1. Traumatic fat necrosis of the female breast is a definite clinical disease. 

2. Its importance lies mainly in its striking similarity to carcinoma of the 
breast, not only as to its clinical appearance, but also as to its gross and 
microscopical picture. 

3. A correct diagnosis of the condition prior to operation can sometimes 
be made. 

4. Surgeons should recognize this lesion and constantly be on the look- 
out for it. 
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THE NEUROTIC OR IRRITABLE ABDOMEN* 

By Leonard Freeman, M.D. 
of Denver, Colo. 

A neurotic or irritable abdomen may be defined as one in which disturb- 
ances of the sympathetic nervous system cause undue irritability of the 
muscles of the gastro-intestinal tract, and often those of the abdominal wall, 
perhaps combined with cutaneous hyperacsthesia and exaggerated pain and 
tenderness. The condition sometimes arises from hysteria or from central 
lesions, but usually is due to pathology within the abdomen itself. With 
these local manifestations, and depending upon them, is frequently associated 
a general nervous irritability, manifesting itself in neuroses of various kinds. 

Surgeons are familiar with these “ irritable abdomens.” Such patients 
are difficult to examine, owing to hypersensitiveness and undue contractility 
of the muscles. They are subject to spasm of the pylorus and to disturbances 
of the vascular system, the functions of the stomach, the liver, the intestines 
and other organs. When the abdomen is opened the bowel frequently is 
found to be so sensitive that it contracts spasmodically at the slightest touch. 
Owing to this “ keyed up ” condition, such patients easily become introspec- 
tive, dwelling unduly upon their internal sensations, some even acquiring con- 
sciousness of their normal peristaltic activities — in other words, they develop 
into so-called neurasthenics. 

In order to arrive at an understanding of the question under discussion, 
one must bear in mind that although the cranio-spinal and sympathetic 
nervous systems are quite distinct and have different functions, nevertheless 
they are intimately united in divers places, so that the activities of the one are 
readily communicated to the other. For instance, the spinal ganglia receive 
many visceral sympathetic fibres and also send fibres to the vegetative system, 
which, in turn furnishes numerous connections between the various spinal 
ganglia. It is important to note that the visceral connections do not seem 
always to take place with regularity, sometimes occurring with the ganglion 
above or with the one below, instead of with the one to be expected. One 
also should remember the bewildering intricacy of the abdominal sympathetic 
system, with its numerous ganglia and plexuses and their multitudinous con- 
nections. The whole jumble may be compared with the telephone-system of a 
large city, with its maze of wires to individual residences and its various inter- 
communicating local stations. 

When the terminal sympathetic filaments in the mucous and muscular 
coats of the bowel (plexuses of Meissner and Auerbach) are stimulated 
normally by the passage of food, the proper ganglia are communicated with 
and peristalsis occurs. Connection is also established with the pylorus, with 
other involuntary muscles, and with numerous secretory glands and organs, 

* Read before the Chicago Medical Society, April 22, 1924. 
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„ 1US regulating the complicated process of digestion. But if the 
i<s pMogiJh ittcreased, these activities are exaggerated or othenv se 
turhed ■ and, in addition, impulses may overflow to the spmal ganglia 
through them to the corresponding cranio-spinal nerves, causing rigidity a 
, d t of the abdominal walls. And, conversely, when over-stimulation - 
1, die centra, nervous system exists, as in great enrol, ona excitement 
derangement of the internal functions may result ; m fact, a kind of victo 
circle” arises between the vegetative and somatic systems, in which an un. 
lion of one reacts backwards and forwards, with augmenting intensity, 

between both of them. 

When abdominal pain, rigidity and tenderness appear, they usua y 
found in certain areas corresponding to the normal nerve connections. Some- 
times, however, as mentioned above, these connections are abnormal, so that 
instead of the proper spinal nerve receiving the stimulus, it may be the one 
above or the one below, thus causing confusion in the location of the interna 
trouble and possibly a mistake in diagnosis. In cholecystitis, for example, the 
tenderness and rigidity may be referred to the appendix, and m appendicitis, 

to the gall-bladder. _ . 

The existence of sensory sympathetic neurons is commonly recognized 
afferent fibres carrying sensations of various kinds to the central nervous 
system — and it is known that abdominal colics depend upon these fibres ; but 
the prominent part actually played by the sympathetic nerves in the transmis- 
sion of pain is not so generally realized. As illustrations of this may be 
mentioned — pectoral and abdominal angina, various abdominal crises, and the 
pain connected with acute pancreatitis, the passage of biliary calculi, certain 
forms of gangrene of the extremities, ileus, spasm of the pylorus, gastric 

ulcer, etc. . # 

Some recent observations have emphasized the intensity and stubbornness 

of such pain. For example, Salomon and Schwartz f report an instance of 
pre-senile gangrene of the toes accompanied by intense suffering, in which 
a femoral peri-arterial sympathectomy was performed undei spinal anaes- 
thesia. In spite of the absence of ordinary sensation, when the sympathetic 
plexus was pinched with forceps intense pain was felt in the neighborhood 
of the gangrenous area. A similar stubbornness also characterizes contrac- 
tions of the unstriped muscles, as seen in spasm of the pylorus or intestine, 
which often persists during operation in spite of the most profound 
general anresthesia. 

An important fact to note in connection with irritable abdomen is that 
the sensitiveness of the sympathetic neurones is exaggerated unduly by most 
pathologic lesions, such as chronic appendicitis, gastric ulcer and cholecystitis, 
just as it is similarly increased in gangrene of the extremities. 

In the light of what has been said, it may reasonably be concluded that 
the neurotic abdomen, with its many bizarre manifestations, both local and 
general, is dependent upon an abnormal activity of the sympathetic nervous 

t Bull, et Mem. de la Soc. de Cliir. de Paris, Nov. 20, 1923, p. 1310. 
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system, with its infinite ramifications and inter-communications, both with 
itself and with the cranio-spinal system. 

While it is true that the physiologic and pathologic phenomena of the 
sympathetic nervous system still remain largely in obscurity, nevertheless 
we are beginning to accumulate enough illuminating observations to justify 
a certain amount of theorizing. Quite recently we have learned much regard- 
ing the curious effects of sympathectomy in a multitude of conditions, such as 
angina pectoris, bronchial asthma, exophthalmic goitre, causalgia, trifacial 
neuralgia, gangrene, Raynaud’s disease, epilepsy, ulcer of the stomach, spasm 
of the pylorus, and various secretory abnormalities. 

I now wish to call attention to several specific forms of irritable abdomen, 
of which the significance, perhaps, is not quite as generally understood as 
it should be. 

Irritable Abdomen from Chronic Obliterating Appendicitis . — It often 
has been said that there is no such thing as chronic appendicitis; that what is 
known by this name really is a recurrent appendicitis — recurrent attacks alter- 
nating with free intervals. What we find in the intervals is merely the result 
of the periods of inflammation and not the inflammation itself. 

There is, however, a true chronic appendicitis, which is not uncommon. 
It is represented by the familiar “ obliterating appendicitis,” a condition in 
which the inflamed mucosa gradually disappears, as in atrophic rhinitis, con- 
verting the organ into a cicatricial cord with only a minute lumen or even 
no lumen at all. 

Obliterating appendicitis is a slow process, often extending over many 
years. It begins at the tip and progresses toward the base, with a sharp 
line of demarcation between the proximal diseased mucosa and the distal 
portion which already has become atrophic. There are seldom any acute 
attacks. It is an ever-present, ever-progressive, truly chronic inflammation. 

Such an appendix often is associated with an irritable abdomen, charac- 
terized by spasm of the pylorus, hyperacidity, a tendency to intestinal colics, 
flatulence, biliary stasis, spasticity and hypersensitiveness of the abdominal 
walls, and general nervous instability. 

Even after the chronic inflammation has spent itself, converting the appen- 
dix into a fibrous cord, the general and local symptoms often continue until 
an appendectomy is done. This has never been quite satisfactorily elucidated, 
although it might reasonably be supposed to be connected with the sympa- 
thetic fibres, which exist normally in the appendix in even greater numbers 
than in the intestine. In fact, many surgeons consider it so improbable that 
such a mere cicatricial string can be harmful that they fail to regard it 
seriously, and may even refuse to remove it. Its importance, however, is 
sufficiently recognized by others, although a proper dramatic effect is some- 
times lacking at the exhibition of so insignificant an operative trophy. 

Recently my attention has been called to the observations of Sclnveizer, 
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Masson , % and others, who frequently have detected the presence of neuromata 
and other abnormal conditions of the sympathetic fibres in obliterated appen- 
dices, the fibres being greatly increased both in size and number ( appendi- 
cite neurogene ”). It would seem reasonable to assume that the development 
of an irritable abdomen in such cases can be explained by the pressure of 
contracting fibrous tissue upon these pathologically altered nerves, which 
frequently have been “ amputated ” by ulceration, just as occurs with the 
somatic nerves in sensitive scars and amputation stumps. Hence the impor- 
tance of cutting such appendices completely out of the caecum instead of 
leaving a proximal end, as is often done. A similar explanation may also 
apply to other conditions associated with much fibrous tissue, such as chronic 
ulcers of the stomach. Masson even ventures to apply his hypothesis of nerve 
irritation to the entire intestinal tract, where the submucous plexus is some- 
times subjected to conditions similar to those arising in the appendix, which, 
if true, would go far towards explaining many obscure phenomena. 

Irritable Abdomen from Enlargement of the Mesenteric Lymph-nodes . — 
This disease', although quite common in children and young adults, is not 
recognized frequently by surgeons. It manifests itself by the presence of 
numerous small, soft lymph-nodes, seldom larger than a pea. They can be 
felt as smooth nodules, and seem as small reddish spots, scattered profusely 
through the mesentery. There is no alteration in the peritoneum, although 
there is frequently considerable clear fluid in its cavity. When we bear in 
mind that these nodes are surrounded by an intricate maze of sympathetic 
fibres, connecting with numerous plexuses and ganglia throughout the abdo- 
men, it is not surprising that mesenteric lymphadenitis can give rise not only 
to muscular and other disturbances of the intestine itself, but also engender 
various reflex phenomena in quite distant parts, such as the pylorus and the 
abdominal wall. 

The infecting agent probably enters through the more or less intact 
intestinal mucosa. Influenza seems to play a prominent part in the etiology, 
although other causes also exist, including tuberculosis, as I have frequently 
demonstrated by the inoculation of guinea-pigs. 

The symptoms are typically those of an irritable abdomen, and often so 
suggestive of appendicitis that a differential diagnosis becomes uncertain. 
They consist of:-— (i) Abdominal pain, tenderness and rigidity, which are 
moderate and diffuse, but with a predilection for the right, lower quadrant, 
due, perhaps, to the fact that the peripheral attachment of the mesentery 
runs in that direction. (2) Transient colics, from spasm of the intestine 
(during laparotomies it is interesting to observe how the bowel undergoes 
violent spastic contracture almost at a touch, like a sensitive-plant). (3) 
Various gastro-intestinal disturbances including pyloric spasm. (4) Loss 

of energy and flesh and a moderate rise in temperature together with ner- 
vous irritability. 


t P. Masson, Annates D’ Anatomic Pathologiquc, vol. i, No 1 n 7. 
Neurogene at carcinoides.” ’ 10 
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Irritable Abdomen from “ Intestinal Grippe .” — This occasionally occurs 
as a post-operative complication when an abdominal operation chances to 
coincide with an attack of influenza. The consequences may be both per- 
plexing and serious. 

Following the operation, the patient complains of unusually severe pain 
around the centre of the abdomen. At first this is attributed to flatus, but 
sooner or later it becomes evident that the patient is seriously ill. The 
constant pain increases until it becomes almost unbearable, and is accompanied 
by a rise in temperature and pulse. The abdomen distends and obstipation 
develops, although it is possible, for a time at least, to obtain inadequate 
lesults with enemas and pituitrin. Vomiting is not a prominent feature, but 
there may be gastric dilatation. 

At first nothing can be detected in the lungs, but if the patient lives long 
enough pneumonia appears, with characteristic cough and bloody expectora- 
tion. Involvement of the sensorium is common, beginning with restlessness 
and insomnia and terminating in delirium and coma. The mortality is very 
high, death usually resulting in from twenty-four hours to a week. 

It will be noted that the outstanding features of the trouble are severe 
abdominal pain, distention and obstipation. The supervention of these things 
upon an operation renders the diagnosis puzzling, and the anxious surgeon 
easily may be led into a useless operation for a supposed organic obstruction, 
a perforation, an appendicitis, a cholecystitis, or a peritonitis. 

Although I believed this definite, clearly defined post-operative compli- 
cation was due to “ intestinal grippe,” I failed to grasp the reason for its 
peculiar manifestations, especially the intense and constant pain. The expla- 
nation has recently been given, however, by Colmer,§ who cites three cases of 
grippe with such violent abdominal symptoms that laparotomies were done 
under the impression that organic intestinal obstruction existed. In each 
instance nothing was found but a marked spastic contracture of the jejunum, 
with dilatation of the remainder of the digestive tract. This seems to be 
a satisfactory explanation of the pain, having the advantage of not being a 
mere theory, but of being supported by operative findings. 

Colmer suggests that this spastic ileus may be due to either disturbance of 
the central nervous system or to the irritation of sympathetic nerves by the 
enlargement of the mesenteric glands. I am strongly inclined towards the 
latter view, because I so often have seen local intestinal spasm in the presence 
of mesenteric lymphadenitis; and, furthermore, if the trouble had its origin 
in the central nervous system one would expect to find spasm of much greater 
length of bowel than is actually found. If Colmer’s view is accepted, there 
would be excellent reason for the therapeutic use of antispasmodics, such as 
atropin, as has been done successfully in a number of reported cases. 

§ “ Ucber spastischen Ileus bci Grippe.” Zcntralblatt fur Chirurgie, Dec. 30, 19-2, 

p. 1931. 
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STUDIES IN BILIARY TRACT SURGERY* 

A SURVEY OF 130 CONSECUTIVE SURGICAL CASES 

By James Harvey Baldavin, M.D. 

AND 

William R. Gilmour, M.D. 

of Philadelphia, Pa. 

A recent writer 1 has said, speaking broadly, ‘ cholecystitis is a disease 
which begins in youth, but is first recognized and properly treated in old age. 
The importance of this subject in old age will be noted when it is remembered 
that every tenth old woman coming to autopsy shows gall-stones, while there 
are many more disclosing cholecystitis without stones.” 

These thoughts fit very clearly with a study made of 130 consecutive cases 
operated on for gall-bladder disease by various surgeons at the Methodist 
Hospital, Philadelphia. There Avas no selection of cases and the operations 
were not the work of any one surgeon, but were the consecutive cases operated 
on by all the members of the staff and the extra-mural surgeons as well. This 
is a series such as Avould occur in any of our hospitals of a similar character. 

The series averaged 44 years in age, ranging from 15 to 76 years. The 
majority of stones and empyema cases Avere over 55 years, no were women 
and 20 Avere men. One hundred and thirteen were married and 17 were single. 
The average duration of symptoms Avas two and a half years, the range being 
from one week to fifteen years. 

Pain was a universal and common symptom. I11 some it Avas continuous, 
in others intermittent. It was typical, with radiation from the right epi- 
gastrium to the right scapular region in 58 cases. It was restricted to the 
right epigastrium in 37 cases. A tender liver edge was the most prominent 
sign. In 17 cases the pain was described as boring in character and limited 
to the back. Ten cases of definite typical colic were described. 

In 75 per cent, of the cases belching was a very prominent and early 
symptom and aa'RS associated very often with nausea, prostrating headache, and 
general weakness, which the patient usually termed “ biliousness.” 

Constipation was noted with marked frequency, while diarrhoea was 
charted in 7 cases. Jaundice AA^as noted at some time or other in 25 cases. 
Clay-colored stools AA^ere mentioned in 8 histories. 

In the past medical histories— typhoid fever was mentioned in 10 cases, 
occurring from 6 to 40 years previous. Tonsillitis and sinusitis were charted 
in 25 cases. Appendicitis and intestinal disturbances were mentioned in 70 
cases. Appendectomy had been performed upon 6 of the cases at some pre- 
ahous operation. - Thirteen gar^e history of previous pelvic disturbance or 
operative interference for those structures. Nephropexy had been done pre- 
viously in several Avomen. Several case s shoAved right-sided pyelitis. 

*Read before the Philadelphia Academy of Surgery, May 5, 1924. 
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The constitional signs were : fever with chills, which usually subsided a few 
days after admission, except in deep phlegmonous and long standing 
stone cases. 

The prominent physical finding in the quiescent stages was right upper 
abdominal tenderness, especially along the liver edge. 

- A definite mass, or palpable gall-bladder was noted in only 7 cases. 

Three cases showed lower abdominal signs, while definite note of “no 
tenderness ” was made in a considerable number. Some of these latter showed 
marked stone formation at operation. In a number of cases, the myocardium 
was of poor character, not an unexpected finding in a series of persons, many 
of whom were past middle life, and showing hypertension and meno- 
pausal disturbances. 

The Rontgen-ray examination was seldom more than suspicious or sug- 
gestive. Fairly definitely outlined and distended gall-bladders were reported 
in 15 cases. Possible stone presence was made in 12 cases. A definite report 
of stones was made in 4 cases only. The findings at operation, as a whole, far 
surpassed these conservative reports. 

Bile was studied in a considerable portion of the cases. Results were 
bacteriologically negative in a large percentage of cases. Streptococcus 
(unidentified) was reported 6 times. Staphylococcus aureus was found in 2 
cases, staphylococcus albus was found in 5 cases. Bacillus coli was found in 
5 cases, in 1 of these bacillus coli infection of the right kidney was associated. 

Many cases of gall-bladder disease probably originate early in life, and 
persist with no, or only vague symptoms. Diseased conditions of the gall- 
bladder or biliary tract may be divided into those in which gall-stones do not 
occur and those in which the occurrence of calculi in some part of the biliary 
system overshadows, by its presence, those other elements which may have a 
more important bearing than the stones themselves. 

At surgical intervention, 3 the condition of the gall-bladders themselves can 
be approximately summarized in 3 forms : ( 1 ) Gall-bladders of normal size 
and shape, with dark viscid bile, usually sterile; (2) dilated gall-bladders, 
showing a normal or only slightly abnormal structure, with usually an impacted 
stone in the neck or in the cystic duct; (3) large distended gall-bladders, the 
walls of which show moderate or marked grades of atrophy, especially of the 
mucous membrane and the muscularis. 

There are often a various number (from one to several hundred) of vari- 
ous sized stones, which lie loose in a large or small amount of thin bile. 
Gall-bladders, containing stones, and in which infection has taken place, usu- 
ally contain a thin pus or more rarely a thick creamy pus. The walls of the 
gall-bladders will often be found thickened and oedematous. 

It is therefore apparent from studies of this sort that the various patho- 
logical pictures are highly individual. The various conditions found are but 
stages or progressive steps from simpler processes. 

Of especial interest are the changes noted in the liver in some newer 
studies. In chronic cholecystitis, the liver often presents a picture practically 
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identical with that of an early cirrhosis. The inflammation appears to e 
principally a pericholangitis. The stones which come from and are at times 
packed in the intra-hepatic ducts, intra-hepatic cholelithiasis, a persisting or 
recurrent cholelithiasis, are most probably due to a persisting bacterial infec- 
tion of the ducts or liver parenchyma. 

The operative findings were as follows : 

A definite thickening or disease of the walls of the gall-bladdei , marked 
adhesions, with attachment to and thickening of neighboring viscera and stones 
in the biliary tract were found in 70 per cent, of the cases. Enlarged glands 
around the cystic duct area, thickening of the liver capsule and parenchyma 
were described many times in the operative notes. Gangrenous or phleg- 
monous cholecystitis was found in 12 cases. 

Induration of the head of the pancreas was noted in 5 cases only. In 75 
cases cholecystectomy was performed. In 41 cases drainage was instituted. 
Choledochostomy was done 6 times. Halstead’s procedure (drainage of the 
common duct through the stump of the cystic duct) was done once. There 
were no .cases reported of cholecyst-gastrostomy or cholecyst-duodenostomy. 

In this series, appendectomy was performed 28 times. 

It will be of interest to compare the degree and character of the pathology 
and complications in the cholecystectomy and the drainage series. 

Extensive adhesions were encountered in 30 cases of cholecystectomy, while 
25 of similar character were found in the much smaller drainage lot. There 
were 28 stone cases in the cholecystectomies and 14 in the drainage series. 
Four cases of phlegmonous cholecystitis were found in the cholecystectomies 
and 8 in the drainage cases. 

There were 11 secondary cases, 9 being secondary to drainage procedures, 
and 2 followed cholecystectomies. The 9 drainage cases had been performed 
1 to 10 years previously. The period of relief from the original symptoms 
ranged from “ no relief ” whatever in the earliest secondary (re-operated 
after 6 months) to 9 years. A great increase in adhesions to the surrounding 
structures was noted uniformly. The gall-bladder walls were thickened. 
Stones in the gall-bladder imbedded in the walls or blocking the cystic duct 
were noted in 4 cases of the 11. 


Cholecystectomy was done routinely upon this group, except in 1 case. 
In 1 of the secondary cases, after cholecystectomy, return of symptoms had 
been present for 1 year (the operation had been done 5 years previously), 
and the adhesions were very extensive, involving the liver, intestines and 
biliary ducts. Choledochostomy was performed on this patient. 

Another case in the cholecystectomy series, operated on 5 years before 
showed pain, jaundice, and vomiting for 2 weeks before the secondary opera- 
tion, and a report from the patient as having had “ poor health ” for 6 months 
before this. Upon opening the abdomen, a biliary cyst was found and drained 
The common duct was obstructed by dense adhesions. This patient canie to a 
thud operation and the result will be given in the follow-up digest. 
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The complications met in the cholecystectomy series include a case of 
perforation of the colon and the duodenum by a very large stone. The upper 
gall-bladder communicated with the colon, the lower gall-bladder with 
the duodenum. 

Internal hemorrhage from slipping of a ligature necessitated reopening in 
i case, while development of hepatic abscess caused rib resection for drainage 
in another case. Two cases of malignancy were encountered, i of the gall- 
bladder, the other of the liver encroaching upon the gall-bladder tract. 

Literature on abdominal adhesions has been scanty, contradictory and 
inadequate. The majority of recent writers have considered adhesions from a 
surgical point of view, usually as the basis of personal opinion, rather than 
published facts. In such vein, Morris 3 in 1896, divides adhesions into 4 
groups, in the following order of frequency: (1) the adhesions around the 
gall-bladder region; (2) adhesions around the caecum and apendix: (3) 
adhesions of the sigmoid and (4) pelvic adhesions. Robinson 4 in the same 
year reported observations tending to show that the viscera most frequently 
involved were in their order of frequency as follows: (1) spleen, (2) the 
mesacolon, (3) the pelvis, (4) the caecum and appendix, and (5) the gall- 
bladder region. 

Bryant, 0 in a recent report gives detailed careful observations upon 200 
unselected consecutive post-mortem cases, of all ages and sexes. The only 
cases excluded being those few of recently post-operative origin or those 
exhibiting recent frank peritonitis. The age of 40 was found to be a critical 
one for both sexes. There is practically no increase in frequency above the 
fetal rate of involvement for the different viscera until the age of 40 is reached. 
Beyond this age there is a sudden increase of about 50 per cent, in the 
involvement of the different viscera by adhesions. The two actual adhesions or 
bands found to occur most often in both sexes and at all ages in order of 
frequency as follows : (1) gall-bladder to the duodenum and to the transverse 
colon in both sexes; (2) the gall-bladder to the transA^erse colon in the male 
and the gall-bladder to the duodenum in the female. In the studies of the 
male and female fetus, the two adhesions or bands most frequently found 
were : first, the gall-bladder to the duodenum and to the transverse colon ; 
second, the gall-bladder to the transA^erse colon alone. It Avould appear there- 
fore that these two most frequently occurring adhesions or bands are of 
congenital or cleA r elopmental origin or due to inflammation during fetal life. 
The region or quadrants of the abdomen most frequently involved by adhesions 
or bands in both sexes are, according to Bryant, in the folloAving order of 
frequency: first, right upper quadrant; second, right loAver quadrant; third, 
left upper quadrant and fourth, left lorver quadrant. 

In this study, rve found that there Avere four deaths in each series or 8 in 
all. Tavo cases in early middle life died from cardio-renal insufficiency aftei 
difficult cholecystectomies, 1 including remoA’al of stones and drainage of the 
common duct. 
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Two cases, complicated by bowel perforation, died from shock and peri- 
tonitis within 24 hours. This makes the 4 deaths in the 75 cholecystectomies or 
5.3 per cent. 

In the drainage series the first patient died of peritonitis 10 days after 
operation for gall-bladder disease, and in which it was necessary to do a 
resection for gangrenous intestine. The second death was in a case of 
empyema of the gall-bladder, which was drained 3 weeks after marked sepsis 
had set in. There was a rise in temperature, pulse rate and respiration and 
a violent death within 24 hours. The third death was a case showing streptococ- 
cus in bile drainage. Death followed from cardio-renal insufficiency. The 
fourth death came 5 days after first operation. Death 24 hours later was due 
to cardio-renal complications also. 

The mortality percentage of the series was 6.1 per cent. ; that of the drain- 
age case 7.2 per cent. Of immediate operative results noted when leaving the 
hospital 39 were well or apparently cured, .75 were listed as improved, while 
8 were unimproved. 

A follow-up study 18 months after the discharge from the last patient of 
the series showed the following : 

Eighty of the 130 patients responded in person or answered the question- 
naire. Of these the ratio of cholecystectomy cases was 5 to 3 for drainage. 
Two drainage cases had had but very temporary relief from symptoms; 1 
having return of symptoms 5 weeks after discharge, the other 6 months after 
discharge. Another drainage case was re-admitted re-opened and found to have 
malignancy of the liver, death following shortly afterward. The secondary 
cholecystectomy case showing a biliary cyst and extensive adhesions about 
the common duct was re-admitted to the hospital, and died after a third opera- 
tion. One cholecystectomy patient, aged 75 at time of operation, was reported 
as dead in the returned questionnaire, but the cause of death was not given. 

All of the remaining 75 patients who responded, exhibited or reported 
good health and enthusiasm for their operative results. 

SUMMARY 

SECONDARY CASES — TOTAL II 

Following drainage — 9 

Case I. — Age forty-one. Return of 
symptoms 1 year after operation 10 years 
ago. Cholecystectomy and freeing of 
extensive adhesions. 

Case II.— Age forty. Return of symp- 
toms a few weeks after operation. Cholecy- 
stectomy with freeing of adhesions. 

Case III. — Age twenty-seven. Return of 
symptoms 1 year after operation, with 
stones found at second cholecystectomy. 

Case IV.— Age thirty-five. Adhesions 
freed at second operation. 
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Following cholecystectomy — 2 

Case I. — Age thirty-three. Gall-bladder 
removed 5 years ago ; recurring symptoms 
1 year. Choledochostomy. 

Case II.— Age forty-eight. Cholecystec- 
tomy 4 years ago ; recurring symptoms 6 
months. Biliary cyst drained. Obstructed 
common duct freed. 
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sum mary . — Continued 

Following drainage — g 

Case V. — Age thirty-nine. Previous 
■ operation io years ago. Cholecystectomy 
with stones. 

Case VI. — Age forty-three. Stone re- 
moved at drainage 5 years ago. Return of 
symptoms 1 year ago. Cholecystectomy, 
adhesions freed. 

Case VII. — Age forty. Drainage 3 years 
ago. Relief for 1 year. Cholecystectomy 
with adhesions. Drainage 5 years ago, with 
relief for 6 months. Cholecystectomy with 
adhesions. Stone in cystic duct. 

Case IX. — Age twenty-nine. Drainage 
^ 1 year ago. No relief of symptoms. 

Cholecystectomy with adhesions. 

deaths 

Cholecystectomy — 4 Cholccystostomy — 4 

Case I. — Age forty-nine. Cholecystos- 
tomy with marked empyema. Violent 
T. P. R. Duration before operation 3 
weeks. Death in 24 hours. Sepsis pro- 
gressive. 

Case II. — Age fifty-six. Cholecystostomy 
with stone in cystic duct. Death 5 days 
after operation. Cardiac death with sepsis. 

Case III. — Age sixty. Cholecystectomy. 
Bile showed streptococci. W. B. C. 17,000. 
Cardio-renal death. 

Case IV. — Age fifty-two. One large 
stone removed at drainage. Drainage tube 
pulled out 5 days after operation by patient 
(delirium). Resection of gangrenous gut 
10 days after operation. Death followed 
this within 24 hours from peritonitis. 

Percentage of deaths: 6.16 per cent. 


Operative results : 

Well apparently 39 

Improved 75 

Unimproved 8 


Case I. — Age thirty-six. Cholecystectomy 
with extensive adhesions. Died of kidney 
insufficiency. 

Case II. — Age sixty-two. Cholecystec- 
tomy with duodenal perforation. Died 
of peritonitis. 

Case III. — Age fifty- four. Cholecystec- 
tomy with colon and duodenum perforated 
by large block stone. Upper gall-bladder 
communicated with colon. The lower gall- 
bladder with duodenum. Suture of perfora- 
tions. Death within 24 hours from shock. 

Case IV. — Age forty-three. Cholecys- 
tectomy with stone from common duct. 
Head of pancreas indurated. Death from 
progressive weakness. 


CONCLUSIONS 

1. Cholecystitis may have its origin in vague beginnings in early life, but is 
clearly recognized and routinely treated in or past middle life. The average 
duration of clear cut symptoms was slightly over 2 years, while the average 
age of the patient in our series of 130 consecutive cases was 44 years. 

2. Widespread, definite and troublesome adhesions with bands from gall- 
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bladder to duodenum and transverse colon were the most uniform finding in 
all types of cases. 

3. Seventy-five cases were treated by cholecystectomy, with 4 deaths 
encountered from this series. 

4. Forty-one cases were treated by. drainage methods, with 4 deaths. 
Deaths in both series were due to cardio-renal failure or peritonitis in compli- 
cated (stone cases). 

5. The mortality percentage was 6.16 per cent. Of 11 secondary cases, 
2 followed cholecystectomy, 9 followed drainage procedures. 

6. In the follow-up data, the cholecystectomy cases were freer from 
symptoms and maintained their regained health more constantly. 
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1 operation io years ago. Cholecystectomy 
with stones. 

Case VI. — Age forty-three. Stone re- 
moved at drainage 5 years ago. Return of 
symptoms i year ago. Cholecystectomy, 
adhesions freed. 
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ago. Relief for 1 year. Cholecystectomy 
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adhesions. Stone in cystic duct. 
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Case II. — Age sixty-two. Cholecystec- weeks. Death in 24 hours. Sepsis pro- 
tomy with duodenal perforation. Died gressive. 

of peritonitis. Case II. — Age fifty-six. Cholecystostomy 

Case III. — Age fifty-four. Cholecystec- with stone in cystic duct. Death 5 days 
tomy with colon and duodenum perforated . after operation. Cardiac death with sepsis, 
by large block stone. Upper gall-bladder Case III. — Age sixty. Cholecystectomy, 
communicated with colon. The lower gall- Bile showed streptococci. W. B. C. 17,000. 
bladder with duodenum. Suture of perfora- Cardio-renal death. 

tions. Death within 24 hours from shock. Case IV. — Age fifty-two. One large 

Case IV. — Age forty-three. Cholecys- stone removed at drainage. Drainage tube 
tectomy with stone from common duct, pulled out 5 days after operation by patient 

Head of pancreas indurated. Death from (delirium). Resection of gangrenous gut 

progressive weakness. 10 days after operation. Death followed 

this within 24 hours from peritonitis. 

Percentage of deaths: 6.16 per cent. 


Operative results : 

Well apparently 39 

Improved 75 

Unimproved 8 


CONCLUSIONS 

1. Cholecystitis may have its origin in vague beginnings in early life, but is 
clearly recognized and routinely treated in or past middle life. The average 
duration of clear cut symptoms was slightly over 2 years, while the average 
age of the patient in our series of 130 consecutive cases was 44 years. 

2. Widespread, definite and troublesome adhesions with bands from gall- 
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bladder to duodenum and transverse colon were the most uniform finding in 
all types of cases. 

3. Seventy-five cases were treated by cholecystectomy, with 4 deaths 
encountered from this series. 

4. Forty-one cases were treated by, drainage methods, with 4 deaths. 
Deaths in both series were due to cardio-renal failure or peritonitis in compli- 
cated (stone cases). 

5. The mortality percentage was 6.16 per cent. Of 11 secondary cases, 
2 followed cholecystectomy, 9 followed drainage procedures. 

6. In the follow-up data, the cholecystectomy cases were freer from 
symptoms and maintained their regained health more constantly. 
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LYMPHO-SARCOMA OF THE SMALL INTESTINES 
By Fred W. Rankin, M.D. 

of Lexington, Ky. 

Lympho-sarcoma of the gastro-intestinal tract is reported in the literature 
as being found in every segment from the stomach to the rectum, but seems 
to show a marked predilection for the ileal division of the small bowel. While 
of relatively infrequent occurrence as compared with carcinoma throughout 
the entire intestinal tract, it perhaps is found as frequently in the small bowel 
as any form of malignancy. Broders and Mahle recently reported twelve 
cases of lympho-sarcoma of the stomach giving its incidence in comparison 
with carcinoma as I to 68. Their review of the literature showed only one 
other series as large as their own, with scattering reports of an occasional 
case from various sources. The literature shows reported cases in the small 
bowel and colon to be approximately 300 ; several relatively large series having 
been collected by various writers, among them those of Libman and Crowther. 
Krugerz Boaz collected 37 cases of sarcoma of the intestines which were 
distributed about equally between the large and small bowel ; the rectum, 
however, being the site of a malignancy in 16 cases. DeNoyelles cites the 
relative frequency of this disease as compared to carcinoma as 1 to 20. The 
striking similarity in the distribution is noted when it is seen that the rectum 
and ascending colon, as in carcinoma, are the most frequently involved seg- 
ments of the large bowel. 

Gerster and DeNoyelles report cases in the small bowel occurring high in 
the jejunum and an occasional case involving the ileum, ileo-aecal valve and 
the caecum. Crowther reports 12 cases occurring in the duodenum in a series 
of 191 cases, and Libman’s review found 15 additional such cases in the 
same location. 

Symptomatology . — Unfortunately this condition is rarely diagnosed prior 
to operation and its most frequent recognition comes at the autopsy table. 
There seems to be no single line of symptoms which constantly occurs in 
these cases. Either the attack is ushered in simulating an acute fulminating 
abdominal infection, which is usually diagnosed acute appendicitis, or as is 
more usual the findings of constitutional symptoms of amemia, cachexia, and 
weakness predominate. Ochsner describes the early symptoms as indefinite 
abdominal pain which persists and is not relieved by rest and starvation, as is 
the case in the usual chronic abdominal infections. The character of the pain 
is colicky ; there is slight if any tendency to localize in any one definite spot. 
The fact that stenosis of the bowel does not occur until glandular involvement 
from the outside causes partial intestinal obstruction, militates also against 
an early diagnosis. Ulceration being rare in the beginning of this disease, 
whose pathology is located first in the submucous coats of the bowel, precludes 
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X-ray assistance being of much value in early diagnosis. The bowel not infre- 
quently is dilated proximal to the tumor because of paralysis of the muscu- 
lature from direct invasion of the malignancy. The fact that there is a 
dilatation of the bowel about the growth rather than a stenosis produces an 
intermittent obstruction which probably accounts for a more constant chain of 
symptoms than any other one single 
factor. In the advanced stage of the 
disease where tumefaction is distinctly 
evident, obstruction is most likely to 
occur and a diagnosis of malignancy be 
made, but without hope from surgical 
intervention. Cases are reported in 
which there has been an intussusception 
present which produced partial obstruc- 
tion, anorexia, and bloody diarrhoea. 

In one of our own cases the tumor mass 
extended into the caecum through the 
ileo-caecal valve and the attempt of the 
bowel to rid itself of this bolus pro- 
duced an intussusception with partial 
obstruction which was diagnosed acute 
appendicitis with abscess. In the chronic 
type of case the tumor mass, which is 
usually irregular and probably most 
often due to lymphatic involvement in 
the mesentery, is variable in its location 
and usually of a not too firm con- 
sistency. The latter condition when 
cachexia has taken place and metastases 
are evident, must be differentiated from 
peritoneal tuberculosis, carcinoma, and 
the granulomata. 

The age of the individual should have some bearing upon the diagnosis — 
a sarcoma always being looked upon as a disease of early youth or young 
adult life. The distribution as far as sex is concerned is about equal. One 
of our own cases was a young man and the other a middle-aged woman. The 
age incidence, however, is distributed over the first to the fifth decade. The 
prognosis is always gloomy ; recurrence is rapid despite any treatment avail - 
able, and Baltzer quotes the duration of the disease as less than one year from 
its time of onset. 

Pathology. Pathologists agree that lympho-sarcoma of the bowel begins 
in the lymph follicles and may be either of a primary or secondary nature. 
1 be giadual extension of the growth into the mucosa and the other bowel 
coats, except the peritoneal one, is progressive. This extension rarely causes 
perforation and resulting peritonitis. The ulceration through the mucous mem- 
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Fig. i. — Case I. Gross specimen; most marked 
portion of tumefaction is m ileum; cajcal band is 
distinctly shown. 
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brane, however, occurs in a relatively high percentage of cases. Occasionally 
pedunculated growths are found. The microscopic picture is consistent. The 
type of cell which predominates usually resembles the lymphoid cells of the 
mucosa, of which there are many variations. In the cases reported by 
DeNoyelles the predominating cell resembled the transitional mononuclear cell 

of the blood. Bunting and 
Huston show that the 
lymphocytes in the blood 
stream migrate into the in- 
testinal mucosa to function 
normally. Other writers 
suggest that these lymph- 
oid cells in the presence of 
some irritation proliferate 
w i 1 d 1 y, and DeNoyelles 
suggests that a chronic 
irritation, possibly a spe- 
cific toxin, played an 
important part in the 
genesis of lympho-sarcoma. 
Because of the histological 
resemblance to an infec- 
tious granulomata he sug- 
gests that lympho-sarcoma 
“ Is one of the many bi- 
zarre later pictures of 
lesions which were at one 
time of the nature of 
H o d g k i n’s disease, or 

lymphoblastic or lympho- 
PiG. 2 . — Case I. Gross specimen opened and showing the pro- , • , , • u rpi 

trusion through the ileo-csecal valve into the lumen of the large C y t 1 C ieUKasmia. i ne 

' L lymph-glands which are 

early infected grow rapidly and frequently attain the size of walnuts. Their 
pressure upon the neighboring loops of bowel occasionally become sufficient 
to produce obstruction. The invasion of the mucous coats by the tumor itself 
causes paralysis and distention rather than stenosis. 

Treatment . — Treatment by whatever methods undertaken usually yields 
unsatisfactory results. If the diagnosis be established before too much 
lymphatic invasion has taken place, surgery seems to offer the best chance 
of cure or at least the most palliation. Where the process is extensive and 
where a resection would involve the sacrifice of too wide an area of bowel 
substance palliative measures such as sidetracking operations are indicated. 
Radium in certain sarcomatous cases has given such excellent results that 
some observers have been stimulated to urge its use in this condition. Certainly 
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the end results from surgery are poor, even from the standpoint of prolon- 
gation of life, to urge it as other than a last resort. Under any of the present 
day treatments the prognosis is poor, and unless the early diagnosis of this 
condition can be made there is relatively little chance of instituting other than 
palliative measures. It is suggested that radiological evidence may be of 
greater value in an early diag- 
nosis of these lesions under a 
more improved technic than we 
have at present. When we know 
the number of cases of sarcoma 
of the small bowel reported and 
consider their uniformly fatal 
outcome a short time after, being 
discovered, and where an exhaus- 
tive study of the clinical - syn- 
drome or laboratory investigation 
have disclosed nothing helpful 
except the after-thought that 
X-ray examination might have 
found the lesion earlier, it is evi- 
dent that the opaque meal should 
not be restricted so largely to 
cases in which carcinoma of 
the stomach or large bowel is 
suspected. 

The insidiousness of the dis- 
ease and its lack of a consistent 
symptom-complex seem to show 
conclusively that we must look 
to the rontgenologist for prog- 

rpqq in makimr an parlipr Hiatr- Fig. 3-— Case II. The gross specimen of the resected 
I ebb ill I lid. lvlllg dn edlliei Uldg small bowel showing where the attachment and perforation 

nosis, if we are to reduce the tookplace - 

mortality by any therapeusis now available. Appended are the case reports 
of two cases which came under our observation and were operated 1 during 
the same week in 1923. 

Case I.— H. R., male, age thirty-one, laborer. Chief complaint : Pain in right side of 
abdomen ; marked constipation for six weeks. Family history : Negative. 

Personal History .— Measles and whooping cough in childhood with complete recovery; 
pneumonia ten years ago; typhoid fever four years ago, no complications or sequelae 
with either. General health good. Otitis media eight years ago, short duration and no 
recurrence. Frequent toothache. No dyspnoea, oedema or cough. Frequent drenching 
night sweats, have been common during both winter and summer for many years. 
Appetite always good; no jaundice; troublesome constipation for six weeks previous to 
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admission. Frequent and urgent urination for last 
t weight 165 ; average and weight on entrance p( 
Present Illness .— Patient felt perfectly well until 
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» ® — iaai s ix months. Nervous system negative 

Best ^weight 165; average and weight on entrance 163 pounds. 


the hospital. 


^ - — ■> six months before coming into 

At that time he began having vague abdominal discomforts which he 
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describes as indigestion. Cramping sensations would be frequently experienced after 
the drinking of cold water or after ingesting a heavy meal. This would be evident 
sometimes before the meal would be completed. The occurrence of this uneasiness was 
dependent on the size of the meal rather than upon any particular articles of food. It 
would be felt most plainly in the lower right quadrant of the abdomen and would 
persist from thirty minutes to two hours after eating. This phenomenon was noticed 
about two-thirds of the time. Eructation after eating was common. Small quantities of 

food were occasionally regurgi- 
tated but no true vomiting occurred. 
During the five weeks previous to 
admission a constant, dull pain had 
been present in the right lower 
quadrant. This was aggravated by 
walking or bending over. This 
condition became progressively 
more annoying up to the time of 
admission. Pain and sensitiveness 
were then so marked over the 
affected area that the patient was 
hurried to the hospital at seven 
o’clock Thanksgiving evening. 

Physical Examination. — Tem- 
perature 100.5, pulse 105, respira- 
tion 24. Well developed and nour- 
ished white male thirty-one years 
old. Mucous membranes gave evi- 
dence of moderate anemia. Facial 
expression anxious. Teeth in poor 
condition. Tongue lightly coated. 
Neck, heart, and lungs negative. 
Abdomen: Distinct fulness in right 
lower quadrant. No intestinal pat- 
terns seen. Rigidity present over 
lower half of the abdomen, more 
marked on right. A tender mass 
was present over the caecal region 
with acute sensitiveness over 
McBurncy’s point. This mass was 
ovoid, fluctuant, and felt to be about the size of a grape fruit. Abdomen negative other- 
wise. Rectal negative. 

Laboratory Blood Examination . — Red blood cells 4,000,000, leucocytes 11,000, poly- 
morphonuclears 68 per cent., urine negative. 

Diagnosis. — Suppurative appendicitis, localized abscess. Immediate operation advised. 

Report of Operation . — Right rectus incision made. Large tumor mass was found 
involving the terminal ileum and caecum. Enlarged glands were present in the mesentery 
in this region. The terminal ileum for a distance of about eight inches, the ctecum and 
ascending colon were removed, and the terminal portion of remaining ileum was anas- 
tomosed end-to-side to the colon. All of the enlarged glands could not be removed. 
Abdomen was closed without drainage and aside from a wound infection the patient made 
an uneventful recovery from the operation. 

Four months later, the patient returned to the hospital on account of return of abdom- 
inal discomfort, dyspnoea, and increase in girth of abdomen. Examination of abdomen dis- 
closed masses that were probably the result of continued growth of the neoplastic process. 

708 



Fig. 4, Case II. The specimen cut open showing the inside 
of the bowel lumen. 
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G™ Description . — Specimen consists of a portion of ileum, c.cum with attached 
appendix, and portion of colon. The junction of ileum with colon is distorted and 
changed from its normal appearance due to an invasion of the wall of the intestines wit i a 
tumor mass. The appendix is 140 x 16 mm. adherent to the intestine with a firm, fibro 
adhesion. Two centimetres toward colon from origin of appendix, the mucosa contains 
fairly smooth, rather firm, elevated tumor mass, about 30 mm. in diameter which tends 
to circle the colon and extends well into the submucosa. From this mass the wall of the 

ileum, averages 22 mm. 
in diameter, being infil- 
trated with a pale gray, 
fairly firm, somewhat 
homogeneous tumor 
mass. About 3 cm. 
from origin of appendix 
toward the ileum, the 
tumor mass extends out 
into the lumen in a cir- C. -tA&r 
cular manner a 1 m 1 
occluding the lumen 
the intestine. The 
of the intestine toward 
the ileum is invaded 12 
cm. from origin of ap- 
pendix from which place 
the ileum and its mucosa 
appears normal. The 
wall of the intestine 
toward the colon is 
invaded 5 cm. from 
appendix from which place mucosa appears normal. The mucosa of the intestine over 
the area of tumor invasion of its wall (between areas of normal mucosa of ileum and 
colon) is dull purplish-red, roughened and indistinct as to its normal markings. 

(2) Portion of mesentery contains few lymph glands which are fairly firm, dull red 
and on section varies from pale gray to purplish-red with loss of normal appearance of 
lymph gland. Cut surface resembles somewhat rice in water with dark shaded colors. The 
glands average 20 mm. in diameter. 

M icroscopic Diagnosis. — Lympho-sarcoma. 

Case II. — M. M., age forty-nine, housewife. Patient was a Slav with but slight 
knowledge of English so that only a scant anamnesis could be obtained. Chief complaint : 
Pain in lower right side of abdomen. Family history: Negative as far as obtained. 

Personal History .— No pulmonary troubles that were at all chronic. Patient was 
able to do a full day’s work up to the time of coming in to the hospital. She had suffered 
with constipation for the four years preceding. Never jaundiced. Frequency and burn- 
ing on urinating for six weeks previous to admission. Patient had been pregnant thirteen 
times, twelve of which terminated normally and one miscarried. The menopause occurred 
six years before admission. 

Present Illness.— Two months before coming into the hospital patient experienced 
generalized pain in the whole lower abdomen. This persisted for about a week and then 
became localized in the lower right quadrant. It has been constant there since. Patient 
has vomited three times during this whole period. 
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Fig. 5. — Microphotograph from a section of Case I, showing delicate connec- 
tive-tissue stroma supporting typical lymphoid cells. 
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Physical Examination. — Patient is a moderately well nourished white woman forty- 
nine years old, and is in obvious discomfort. Color is fair. Head, eyes and nose negative. 
Oral sepsis present. Pharynx and neck negative. Thorax: Antero-posterior diameter 
increased. Percussion note hyperresonant to 4th rib anteriorly and impaired with limited 
expansion at both bases. Breath sounds indistinct with occasional moist rales at both 
bases posteriorly. Heart: Sounds muffled, otherwise negative. Abdomen: Generalized 

distention. Somewhat 
tender throughout, most 
marked in lower right 
cjuadrant with a second 
area of slightly increased 
sensitiveness in upper 
part of upper right quad- 
rant. A mass was pal- 
pable in right side just 
below umbilicus and ap- 
parently extending into 
pelvis. 

Vaginal Examina- 
tion. — 0 u 1 1 e t relaxed. 
Yellowish discharge pres- 
ent. Cervix lacerated 
and pointed up to sym- 
physis. Uterus turned 
back. There was a 
smooth mass extending 
from uterus up into re- 
gion of cpecum. This 
was quite adherent and 
manipulation brought forth such protests from the patient that thorough examination 
could not be made at the time. A tentative diagnosis of fibroid tumor with dense adhe- 
sions of bowel was made. Under anaesthesia, however, it was found that the pelvic tumor 
could be moved somewhat without disturbing the position of the uterus to a corresponding 
extent and appeared to be primary in region of csecum. 

Laboratory Data. — Urine negative. White blood cells 7,200 with 75 per cent, 
polymorphonuclears. 

Diagnosis. — Tumor of caecum with adhesions to pelvic organs. 

Operative Findings. — Right rectus incision made. A tumor of the small gut was 
found situated about 10 inches from the caecum, densely adherent in the pelvis and stuck 
to back of uterus. During delivery from pelvis it was opened at one point. It was 
resected together with six inches of normal bowel on the proximal side and four inches 
on the distal side. Numerous hard glands were present in the mesentery. An end-to-end 
anastomosis was made with catgut and silk. About ten inches proximal to the anastomosis 
and ileostomy was done after the method of Witzel. No metastases other than glandular 
were made out. Abdomen closed without drainage. The patient rallied and did well for 
several days but died on the twelfth day. 

Partial autopsy showed no peritonitis. The anastomosis was healed. Numerous 
lymphatic glands throughout the bowel mesentery were found to be invaded. Death was 
due to bilateral broncho-pneumonia. 

Description of Specimen. — Gross: Specimen consists of portion of small bowel with 
attached mesentery and lymph-nodes. 

(a) Forty millimetres from one end of the gut. The gut wall is enlarged into a 
tubular mass, incised, 50 mm. in diameter and total length of 140 mm. which is firm, 

no 



Fig. 6. — Microphotograph of Case II. Picture similar to Case I. 
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URETERO-PYELOGRAPHY 


A CRITIQUE ON ITS USE AS A DIAGNOSTIC PROCEDURE 

By Daniel N. Eisendrath, M.D. 
of Chicago, III. 

Some opposition has arisen as to whether this comparatively recent addi- 
tion to our diagnostic resources should be more or less routinely employed in 
the examination of a patient suspected to be suffering from a lesion of the 
upper urinary tract. It is with the object of replying to these objections 
that this paper is written. 

Is urctcro-pyelography a safe procedure ? In order to answer this it is 
necessary to review the history of the method briefly. In 1906, Voelcker and 
Lichtenberg first suggested the injection of collargol into the renal pelvis 
through the ureteral catheter with the aid of a syringe. During the next ten 
years pyelography was employed comparatively seldom because of the reports 
of the ill effects and even deaths following its injection. A number of other 
media were next suggested as substitutes, such as argentide, pyelon, etc. 
These like collargol all belonged to the group of colloids. Seims 1 in 1920 
collected 17 deaths following pyelography and this knowledge caused many 
to abandon the method altogether or to employ substitutes which were not of 
a colloidal nature like thorium. 

Experimental work revealed the fact that some of the deaths following 
the use of the silver preparations (like collargol) were due to two factors: 
(a) The use of too much pressure in injecting the solution so that it not only 
was forced into the renal parenchyma, but by way of the veins of the kidney 
into the general circulation and caused death - in animals, at least, from 
pulmonary embolism, (b) The toxic effect of the preparation per sc. It 
was found that colloids like silver entered the renal tissues more readily than 
solutions of crystalline substances and this explained some of the deaths or 
other ill effects even when but little pressure was used in injecting the solution. 

Following the report, however, of deaths after thorium had been injected 
into the renal pelvis, even this medium was discarded. A new era began with 
the suggestion that solutions of the halogen salts, such as the iodides and 
bromides be used as substitutes for the more easily dialysable colloids. It 
was then found that potassium iodid, even in a relatively weak solution, was 
too irritating to the renal pelvis and so sodium bromide in 15 to 30 per cent, 
strength was suggested as a substitute and is still extensively employed abroad. 

Although there were less ill effects following the injection of sodium 
bromide solutions, the intensity of the shadow left much to be wished for. 
A 123/2 per cent, solution of sodium iodid gives just as intense a shadow as 
the solutions of the potassium salt but has the advantage of being isotonic 
and hence far less irritable to the mucous membrane of the ureter and renal 
pelvis. The majority of urologists now employ the sodium iodid in the 
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there is retention within the renal pelvis to aspirate the turbid urine or more 
purulent contents before the pyelographic medium is injected. 

Uretero-pyelography should never be employed in cases of acute renal 
infection or where a cystitis is so severe that even ureteral catheterization 
is a menace. In the latter class much valuable information can be obtained 
as to the condition of the upper urinary tract by studying the question of 
ureteral reflux in a cystogram. 

That there are ill-effects in some cases following the injection of even 
the isotonic 12 y 2 per cent, of sodium iodid solution cannot be denied. These," 
as a rule, are transitory and not alarming. It varies greatly with the individual 
case. In some, colicky pain, nausea, vomiting and other reflex symptoms are 
not uncommon, but yield to simpler remedies. Although cases of hsematuria, 
at times quite persistent, followed the use of iodid of potassium solutions, 
I cannot find any report of such sequel after sodium iodid. The only report 
of a fatal result since the use of the halogen solutions is that of Neergard 3 in 
1922. A woman of forty-four, who had a latent bilateral pulmonary tubercu- 
losis of many years’ standing and a thyroidectomy five years before, was 
examined as to the origin of a tumor in the right upper quadrant of the 
abdomen. The indigo carmin excretion from both kidneys was very poor. 
Fifteen c.c. of a 10 per cent, solution of potassium iodid was injected into 
the right and 10 c.c. of the same strength into the left renal pelvis. It was 
allowed to escape through the catheters after the pyelography. Death occurred 
twenty hours later. The autopsy, including a microscopic and chemical study, 
failed to reveal the cause of death. 

That potassium salts per sc may act on the heart muscle has been shown 
experimentally, but it would hardly seem as though this played a part in the 
above case. As was stated earlier in this paper, the use of potassium iodid 
is pretty generally abandoned, so that the question of danger from this 
source can be excluded in the future. The poor condition of Neergard’s 
patient is a warning, however, to study a case thoroughly before pyelography 
is done as a routine measure. 

Reports of cases such as the one of Morton’s, where anuria followed bilat- 
eral pyelography are not free from the criticism that the ureteral catheteriza- 
tion per se might be responsible for the anuria. I have recently seen such a 
case in consultation, the anuria lasting about 36 hours. Reflex anuria during 
unilateral ureteral catheterization alone is not rare at all. 

Aside from Neergard’s case, no other serious ill-effects have been reported 
following uretero-pyelography since the employment of the halogen salts. 
With the adoption of a more or less standardized technic of injection and the 
use of isotonic solutions such as 12*4 per cent, sodium iodid, we have entered 
a new era in the history of this diagnostic method, an era which I feel confi- 
dent will demonstrate that it is as safe and necessary a procedure as ureteral 
catheterization or lavage of the renal pelvis, both of which have been epoch- 
making in the history of urology. 
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Is uretero-pyelography a necessary procedure? Those who oppose this 
method assert that it does not afford information which is not given by other 
diagnostic methods. In order to answer this it is necessary to take up the 
principal lesions of the upper urinary and to compare the data yielded by 
the study of a case before and after uretero-pyelography. I have expressed 
my views in a recent paper 4 in which the importance of uretero-pyelography 
as an aid to abdominal diagnosis in general was emphasized. 
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CONGENITAL PERINEAL TESTICLE 

By S. G. Sonneland, M.D. 

of Cleveland, Ohio 

FELLOW XV SUKGERT, CLEVELAND CLINIC 

By congenital perineal testis is meant an anatomical abnormality which 
is characterized by the presence of a testis within the boundaries of the male 
perineum at birth. 

On account of the rare occurrence of this anomaly it occurred to the 
writer that the following case report would be of interest; and that it would 
be fitting to present therewith a new interpretation of the etiology of 
ectopic testes. 

Case Report . — The patient, a youth eighteen years of age, came to the Cleveland 
Clinic because of discomfort due to a mass in the perineum. Since birth the right side 
of the testis sac had been atrophic and unoccupied whereas the left side had been normal 
in appearance and occupied by a normal testis. Always within the memory of the patient 
there had been a lump in the right side of the perineum just anterior to the anus. This 
lump had always been movable to a certain degree. It had been the site of considerable 
discomfort and on many occasions of actual pain, particularly when sudden pressure had 
been brought to bear upon it. 

Physical examination showed a well developed, well nourished, apparently robust 
youth with clear skin, 5 feet, 8 inches in height, 140 pounds in weight. The right half 
of the testis sac was normal in appearance and occupied by a testis of normal size. 

(Fig . 1, a.) In the perineum, 2.5 cm. in front of the anus and just lateral to the median 

perineal raphe was an ovoid mass which in size and shape corresponded to the left 
testis. (Fig. i, b.) This perineal mass could scarcely be moved posteriorly and its range 
of freedom from side to side was restricted. 

Anteriorly, however, the mass could be pushed up to the corresponding descending 
ramus of the pubis but could not be manipulated into the subcutaneous inguinal ring. 
Pressure upon the mass elicited a sensation of pain, which corresponded in character 
with the pain elicited by the application of similar pressure upon the normally situated 
left testis. Diagnosis of congenital perineal testis was made. 

The operation of orchidopexy was performed by Dr. William E. Lower as follows: 
Under light nitrous oxid oxygen anaesthesia and local novocaine anaesthesia an incision 

extending from the subcutaneous abdominal ring to the scrotal neck on the right side 

was made through the skin and superficial fascia so as to expose the right spermatic cord. 
With the cord as a guide the fingers were moved backward into the perineum to the testis. 
An index finger was hooked around the testis and the latter which was only slightly 
adherent was brought out upon the thigh. Examination of the testis and cord revealed 
no patent processus vaginalis — in fact the tunica was normal. A bed for the testis was 
then prepared in the right half of the scrotum by introducing two fingers and stretching 
the tissues vigorously in all directions. After this was done the testis was picked up and 
dropped into the bottom of the cavity that had been made for it. There it rested with- 
out tension for the spermatic cord was of ample length. No. 1 plain catgut was used for 
hiemostasis. Closure was made and a supportive dressing applied. 

The patient made an uneventful recovery and left the hospital on the eighth day 
after the operation. He was seen again three months later when the testis was found to 
be where it had been placed in the bottom of the testis sac and there was no evidence 
of post-operative atrophy, though the right testis was still slightly smaller than the left 
as it had been before the operation. (Fig. 1, c.) 
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A review of 
the indices of 
medical litera- 
ture relative to 
this subject war- 
rants the asser- 
tion that this 
anomaly is veiy 
uncommon, more 
uncommon in 

fact than one is 
at first inclined 
to believe. That 
this is true is 
obvious because 
among 9 2 S P°~ 
radic case re- 
ports of perineal 
testis m any are 
found to have 
been of trau- 
matic rather than 
congenital origin. 
Coley 1 states that 
Annondale in 

1879 was the 

first to report the 
successful surgi- 
cal treatment of 
a case of peri- 
neal testicle. 

Authorities 
are not in agree- 
ment regarding 
the etiological 
factors which 
may influence 
the production of 
congenital peri- 
neal testis. He- 
redity has been 
mentioned as an 
etiological factor 



etiological factor _ 

and Godard 5 speaks of an instance in which perineal ectopia was present 
father and son. 
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In 1786, John Hunter,® in an essay entitled “A Description of the Situa- 
tion of the Testis in the Foetus, with its Descent into the Scrotum,” makes 
the following statement : “ The testicle in changing its situation does not 
always preserve a proper course towards the scrotum, there being instances 
of its taking another direction and descending into the perineum. How this is 
brought about is difficult to say ; it may possibly be occasioned by something 
unusual in the construction of the scrotum; or more probably, by a peculiarity 
in the perineum itself ; for it is not easy to imagine how a testicle could 
make its way to the parts about the perineum if these were in a perfectly 
natural state.” 

In 1887, Lockwood 8 studied undescended and maldescended testes and 
emphasized the etiological importance of the multiplicity of the distal inser- 
tions of the gubernaculum testis. He conceived that during the sixth and 
seventh months of fetal life the- fibres of this structure pass through the distal 
portion of the ventral abdominal wall by way of the inguinal canal and the 
subcutaneous inguinal ring, thereafter undergoing division to form the several 
so-called tails. He assumed that one of these tails extended to the pubis at 
the root of the penis, another to the bottom of the scrotal sac and the third 
to the perineum ending either by fixation to the tuberosity of the ischium or 
by intermingling with the fibres of the perineal body. On the basis of this 
conception, Lockwood believed that the gubernaculum was the factor of chief 
importance in the phenomena of descent of the testis and that the various 
types of congenital dislocated testis were due to the excessive development 
of some one of these gubernacular tails. 

This theory that Lockwood advanced so many years ago has served as 
a simple and unusually popular solution for a problem otherwise unsolved 
and as such has been widely quoted. In considering the reliability of this 
theory one is inclined to question whether or not multiple gubernacular tails 
ever do occur. If we turn for corroborative evidence to the mass of data 
assembled by investigators in embryology we do not find it, and if we search 
anatomical monographs for references to multiple gubernacular processes 
there likewise we fail to find them. Since modern embryological; and ana- 
tomical treatises do not include any statement regarding the principle upon 
which Lockwood based his theory, its tenability would seem to be questionable. 

In view of the apparent lack of evidence in support of Lockwood’s theory, 
the author desires to offer for the first time a suggestion as to the etiological 
factors which he believes to be active in the production of ectopia testis, his 
views being in harmony with modern embryological and anatomical knowledge. 

At an early period of embryonic development the mesoderm forms a wedge-shaped 
plate between the ectoderm and the entoderm on either side of the medullary tube and 
notochord. The base of this wedge is directed medially and lies adjacent and parallel 
to the medullary tube. The edge of the mesodermal wedge is its lateral border. Each 
of these mesodermal plates rapidly differentiates into a medial, an intermediate and a 
lateral portion by virtue of a longitudinal constriction which appears in its substance close 
to the thick medial border. The most medial portion is the paraxial mesoderm and the 
most lateral portion is the lateral plate. Of prime importance in this connection, however, 
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is the constricted portion of the mesodermal wedge which lies between the paraxial and 
the lateral mesoderm. It constitutes what is known as .the intermediate cell mass (geno- 
nephostome) and from it arc derived the tubules of the three excretory organs m rapid 
succession and finally the internal organs of the genital system including the testis, epididy- 
mus and vas deferens. In the course of development the intermediate cell tract substance 
finds insufficient space in the retroperitoneum and as soon as it begins to expand it bulges 
forward invaginating the coelom wall as a fold into the coelom cavity. Because from 
this fold are derived not only kidney substance but also reproductive gland substance it 
is called the urogenital fold. The urogenital fold begins in the fourth cervical segment 
and gradually extends toward the caudal end of the body cavity to about the fourth lumbar 
segment and in the course of its development undergoes a series of important changes. 
In the first place with the exception of the cranial and caudal ends it becomes divided, 
throughout its whole extent into a medial genital fold and a lateral mesonephric fold. 

As soon as the reproductive gland (genital fold) is formed it becomes surrounded 
by a fossa, deep grooves cutting into it laterally and medially. The grooves on either side 
of the reproductive gland, however, never meet, a portion of the mesoderm persisting 
between them which gives rise to the stalk of the genital gland known as the rhesorchium. 

The maximum extension of the anlage of the reproductive gland is from the sixth 
thoracic to the second sacral segment, that is, over fourteen segments, but eventually it 
extends over only three or four segments, having degenerated from above downward over 
from ten to eleven segments. The caudal pole lies as low as or frequently lower than 
in the adult and accordingly the so-called internal descent of the testes never really exists. 
The cranial pole does indeed change its position, not, however, because it descends but 
rather because the upper three-fourths of the gland degenerates. Therefore, what seems 
to be a descent in reality is a shortening. 

At first the urogenital folds are parallel to the vertebral column but as new organs 
appear between them in the middle line they become displaced. The growing suprarenal 
bodies force the folds of the opposite sides apart and what is initiated by the suprarenal 
bodies is continued by the metanephros and the intestinal tract. Caudal to the metane- 
phros the spreading force ceases to act and the urogenital folds are not displaced but the 
occurrence of displacement above and its absence below produces characteristic bending 
of the folds. Distally, under normal circumstances the folds of opposite sides fuse in the 
midline to form the genital cord which is inserted upon the floor of the body cavity. 

At about this period before the body wall has become entirely formed by the ventral 
bending and fusion in the midline there appears upon the lateral surface of the first bend 
of the mesonephros a knob-like outgrowth, the inguinal fold which reaches out in the 


direction of the rudimentary lateral abdominal wall. The lateral abdominal wall on its 
part at a point almost exactly opposite in the same horizontal plane, sends out a similar 
knob-like growth, the inguinal crest which is directed medially. The inguinal fold con- 
tinues to grow in the direction of the inguinal crest and the inguinal crest continues to 
grow in the direction of the inguinal fold so that eventually the two meet and fuse. Thus 
is established a connection which constitutes a bridge between the urogenital fold and the 
entrance into the inguinal canal. In the interior of the inguinal crest there is from the 
beginning a cord of compact mesenchyma, the chorda gubernaculi which is evident before 
there is any indication of -a differentiation of the abdominal musculature. In transverse 
section it has a conical shape with its apex directed toward the inguinal fold and with its 
base almost at the integument. When -later the abdominal musculature begins to develop 
it must grow around the chorda gubernaculi, thus forming the inguinal canal The union 
of the gubernaculum with the mesonephric fold is exactly opposite the insertion of the 
hgamentum testis and in the portion of the mesonephric fold between these two insertions 
there develops another mesenchymatous cord which connects both with the ligamentum 
testis and the chorda gubernaculi. On the completion of this union there exists a con 
tinuous cord extending from the lower pole of the testis through the inguinal canal and 
terminating m the integument at the base of the genital tubercle, later the depths of the 
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scrotal sac. The chorda gubernaculi, therefore, is in effect a fibro-muscular cord which 
marks the path traversed by the testis in its descent from the abdomen. As we have stated, 
the exact manner in which the chorda gubernaculi exerts its influence has been a subject 
of dispute. It may be said, however, that its action is passive to a great extent although 
the active contraction of its smooth muscle constituents no doubt play an important 
part in bringing the testis first into the internal abdominal ring, then successfully to the 
testis sac. 

The comparatively simple relations which have been described are altered by two 
processes. In the first instance the anterior body wall is brought from a horizontal to 
the vertical position and in the second instance the loops of intestine which lie in the 
exocoelom are taken into the body cavity. It is essential that space be afforded in the 
coelomic cavity for the intestines and this is accomplished by the enlargement of its 
sagittal diameter which occurs synchronously with the ventral bending, thus increasing 
the space between the posterior and the anterior abdominal walls. These changes, how- 
ever, do not come about without affecting the testis which we last mentioned as lying 
upon the posterior abdominal wall in the mid-lumbar region attached by a cord, the chorda 
gubernaculi, to the lateral, later the anterior abdominal wall. When the lateral abdominal 
wall begins to move forward the sagging in the chorda, if any exists, is taken up until 
this structure is stretched and taut. The lateral extremity of the chorda is firmly attached 
to the integument and the medial extremity is likewise firmly attached to the lower pole 
of the testis. The lateral abdominal wall continues to grow and bend ventrally toward 
the midline and in event the chorda does not break or pull out its insertions the testis 

must move from its bed and must of necessity follow the lateral abdominal wall and 

accordingly become more and more separated from the posterior abdominal wall. The 

caudal pole of the testis becomes directed ventrally by this pulling force and its long 

axis changes from a vertical to a horizontal position. Thus, the testis is passively moved 
in the direction of the internal abdominal ring while at the same time active influence 
is being exerted to the same end by the smooth muscle constituents of its gubernaculum. 
In the seventh month the testis wanders down through the inguinal canal (true descent) 
and the final position of the testis in the testis sac is acquired in the eighth month or at 
the latest before birth. 

At the time of the descent of the testis into the scrotum during the eighth or ninth 
month of intrauterine fetal life, the structures which make up the ventral abdominal wall 
and fill the gap between the rami of the pubes are preformed and it is in fact upon 
the integrity of this preformation that the ultimate success of the testis in its manoeuvring 
from the internal abdominal ring to the scrotal sac is dependant. Therefore, a brief 
discussion of the normal anatomy of the related parts will be attempted, with especial 
emphasis upon the connections of certain fascial planes. 

Toward the lower part of the anterior abdominal wall tbe panniculus adiposus or 
superficial fascia which lies just under the skin develops special characteristics. In this 
locality it consists of two layers instead of one as is its character higher up. There is a 
fatty superficial stratum called Camper’s fascia and a deep membranous stratum called 
Scarpa’s fascia. The latter directly overlies the aponeurosis of the external oblique muscle. 
The superficial fatty stratum of Camper passes over the inguinal ligament and is 
continuous with the fatty superficial fascia on the front of the thigh. The relations of 
the fascia of Scarpa are very different and a comprehensive knowledge of its distribution 
is an essential part of the equipment of one who would understand properly the positions 
available to a testis which has so far succeeded in escaping from the subcutaneous 
abdominal ring but has thereafter been unable to find its way into the testis sac. If the 
fascia of Scarpa is followed distally over the abdomen it will be found that in the region 
of the pubes it passes downward over the spermatic cords, the penis and the scrotum into 
the perineum where it becomes continuous with the fascia of Colies. On the lateral 
side of the spermatic cord, that is, lateral to the tubercle of the pubes in the region of the 
groin, the fascia of Scarpa ends along the line of and immediately distal to the inguinal 
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ligament by fusing with the fascia lata of the thigh. The connections of the fascia of 
Scarpa are of extreme importance and it is desirable that they be fully understood. The 
practical demonstration of these connections as carried out in the dissecting laboratory are 

a°di”^^r med We " t0 inClUde here a brief deSCripti0n 0f the technic of such 

A transverse incision is made through the entire thickness of the superficial fascia 
on the ventral wall of the abdomen, from the median plane, the *£ 
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strated. The fascia of Colies is spread over the urogenital diaphragm and has very 
definite attachments around the limits of that triangle. Thus, laterally it is fixed on either 
side to the rami of the ischia and pubes while posteriorly it is tucked around the two 
superficial transverse perineal muscles and blends with the base of the fascia of the 
urogenital diaphragm (triangular ligament). In this manner a pouch is formed which is 
of the utmost importance in this discussion. This is the superficial pouch of the perineum 
and certain important parts arc placed within its boundaries, i.e., the superficial muscles 
of the perineum, the bulb of the urethra, the crura of the penis, the perineal vessels and 
scrotal nerves, the long perineal branch of the posterior cutaneous nerve of the thigh 
and the termination of the pudendal artery. 

This description of the connections of Scarpa’s fascia and of Colies’ 
fascia, of the continuity of one with the other, and of their relations to 
adjacent structures has a most important bearing upon the unusual positions 
which ectopic testes are prone to assume. 

To digress for a moment, we may add that it also gives a very striking 
explanation of the course which would, be taken by urine escaping from a 
rupture in the urethra distal to the urogenital diaphragm. The effused fluid 
flowing along the tissue planes under these circumstances makes its way 
upward into the scrotum over the penis and along the spermatic cords to the 
front of the abdomen, filling and distending the potential space between the 
fascia of Scarpa and the aponeurosis of the external oblique muscle. It can- 
not gravitate distally to the front of the thigh because there the fascia of 
Scarpa fuses with the fascia lata along the line of the inguinal ligament. 

In an inlra-uterine male foetus at the eighth month of development the 
descent of the testis has so far advanced as to permit it to escape from the 
subcutaneous inguinal ring. The remainder of the journey which consists 
of an excursion over the crest of the pubes and into the depths of the testis 
sac, we have good reason to suppose is the most perilous part of the whole 
journey, for outside the inguinal ring the testis is deprived of the downward 
impulse of the contracting abdominal muscles and of the intra-abdominal 
changes of pressure which aided its passage through the inguinal canal. Here 
no passive force promotes the continued advance of the testis, but rather the 
sole responsibility for its progress rests upon the active contractile power of 
the chorda gubernaculi. In explanation of the occurrence of ectopic testes 
the writer has conceived that at this dramatic moment the chorda is insufficient 
and that as a result of the stress its fibres part at some point between its 
insertions. Should such an accident occur the testis would be left helplessly 
stranded between the external ring and the scrotal neck and would lie between 
the fascial planes that have just been discussed. That all such testes remain 
to be classified subsequently as pubic retentions or that they all shortly find 
their way into ectopic positions is not the case. Some, no doubt are retracted 
into the inguinal canal and remain to be classified as undescended testes, while 
it is possible that others may pass on into the testis sac. 

It should be borne in mind that such an unguided testis is subsequently 
free to move to any point within the fascial planes in which it lies, limited only 
by the length of its spermatic cord. Mention has been made of the course 
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which may be taken by urine after a rupture of the urethra in front of the 
triangular ligament. One can readily see that a testis which has passe 
the subcutaneous inguinal ring in event it does not reach its normal place m 
the scrotal sac may assume any position in the interfascial planes followed 
by such extravasated urine limited only by the length of its spermatic cord. 
In other words, the aberrant testis will move along the tissue planes in the 
line of least resistance. Thus, one can identify the possible ectopic positions 
that are available to a testis which has lost its guide after it has escaped 
from the subcutaneous inguinal ring. It may incline proximally insinuating 
itself between the fascia of Scarpa and 1 the aponeurosis of the external oblique 
muscle and come to rest in the neighborhood of the ring, in which case the 
condition is called interstitial ectopic testis. In event such a testis is accom- 
panied by a patent processus vaginalis, there may be an associated interstitial 
hernia of the congenital variety. Such a testis cannot pass distally into the 
region of the thigh because of the fusion of the fascia of Scarpa with the 
fascia lata along the line of the inguinal ligament. Such a testis may pass 
medially to the region of the symphysis pubis and then incline distally, so that 
it comes to rest upon the dorsal surface of the penis at its base under its 
fascia, in which case the unusual condition is known as penile ectopic testis. 
In most cases, however, the testis makes its way over the pubic crest and on 
encountering some obstacle, such as an atresia at the scrotal neck, slips down 
over the deep surface of Colies’ fascia into the superficial sac of the perineum. 
Here it finds a resting place among the structures already enumerated as being 
constituents of that sac. It may not pass beyond the most posterior limit of 
that sac which is marked by a transverse line drawn between the anterior parts 
of the ischial tuberosities in front of the anus. Thus, commonly perineal 
testes occupy a position in the perineum about 2.5 cm. anterior to the anus 
and just lateral to the median perineal raphe. It is conceivable that such a 
dislocated testis might be accompanied by a hernia of the congenital perineal 
type and Coley has reported such a case. 


As for the entire group of congenital ectopic testis, there are four classical 
varieties, which in order of the frequency of their occurrence, are as follows: 
(1) perineal, (2) interstitial, (3) penile, (4) femoral. The last of these is 
an entity entirely distinct from the others and is extremely rare. It is com- 
monly understood to be a result of an extremely long mesorchium as a conse- 
quence of which the testis instead of being brought up sharply to the internal 
abdominal ring is permitted to sag away from it to the region of the femoral 
ring, through which it subsequently herniates distally into the thigh coming 
to rest in the femoral triangle in the region of the saphenous opening 
Fauntleroy 4 reports such a case accompanied by a femoral hernia. 

Of the three more common ectopias, i.e., perineal, penile and interstitial 
it is significant to note that a fascial pocket or sac is a striking part of the 
picture m the first two varieties and that fact alone causes one to be even 
more convinced that the aberrant testis did roll around between fascial planes 
until it accidentally became caught in a pocket. P 
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It is not very uncommon at operation to find ectopic testes fixed at their 
lower poles to the adjacent tissues and such a fixation has no doubt influenced 
many to accept the theory of multiple gubernacular tails as being the etio- 
logical factor in their production. In the opinion of the writer, however, to 
interpret such an adhesion as a cause for the ectopic testis, is only another 
example of confusion between cause, on one hand, and effect, on the other. 
The primary cause of an ectopic testis is a breaking of the chorda at a crucial 
moment with the resultant dislocation of the testis. When the unguided testis 
comes to rest in its ectopic position the proximal end of its fractured chorda 
makes a new connection with adjacent tissues. 

Congenital perineal testis is often accompanied by some abnormality of 
the corresponding vaginal process of peritoneum. No instance is known in 
which the vaginal process found its way into the scrotum while its testis 
went into the perineum. Since under normal conditions the vaginal process 
precedes the testis into the scrotum, it probably precedes the testis into its 
aberrant position in these abnormal cases. Ordinarily congenital perineal 
testes are found to possess the usual tunica vaginalis in a distorted form, but 
commonly the fusion of that part of the process vaginalis which extends 
from the abdominal inguinal ring to the tunica is lacking or incomplete, so 
that in the majority of cases there is a predisposition to inguinal hernia if a 
congenital hernia does not already exist. 

McAdam Eccles/ 1 in his work on the imperfectly descending testis, relates 
that among 936 instances of imperfect descent of the testis associated with 
hernia, only five were found to be of the perineal variety. 

As for the functional capacity of congenital perineal testes, it may be said 
that during infancy and preceding the stage of puberty the testes, whatever 
their positions, har'e little influence upon the development or the general 
health of the individual. The converse is true, however, from the period of 
puberty onward, for at the beginning of this period the testes assume a dual 
role manifested by the formation of spermatozoa within the tubules (external 
secretion) and by the elaboration of hormones (internal secretion) within 
the confines of the intertubular interstitial tissue. The function of the former 
is that of procreation and the function of the latter in harmony with the 
internal secretory products of other glandular structures is that of partici- 
pation in the development of secondary sexual characteristics. 

The writer has not been able to find any record of a case of congenital 
perineal testis treated by orchidectomy which has been followed by histological 
study of the specimen. However, Odiorne and Simmons, 9 at the Massachu- 
setts General Hospital and others, have studied specimens of undescended 
testes treated by orchidectomy, and what they found in their cases one might 
anticipate would be found in any specimen of ectopic testis. 

The organs they studied as a rule were flaccid and small. Microscopi- 
cally the tunica albuginea in each specimen examined was from two to five 
times the normal thickness. 
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It is most interesting to note that the so-called interstitial cells were pi esent 

in all cases and were uncommonly abundant. 

The epithelium of the tortuous seminiferous tubules and the membrane 
propria upon which they rest were found to deviate markedly from the normal. 

In every case the basement membrane was found to be thickened ; in some 
this thickening was slight, and in others so marked as to all but obliteiate the 
lumen of the tubules. In every case also the epithelium itself was markedly 
abnormal. In those tubules in which a thickened basement membrane had 
‘nearly obliterated the lumen, there were no cells or only a few degenerated 
cells, which were irregular in shape. In other sites the tubules were lined 
with a single, rarely a double, layer of similar cells of large size, showing no 
mitoses. These latter cells probably represented supporting cells or the 
sustentacular cells of Sertoli. Cytogenic or spermatozoa-producing cells were 
rarely found. Spermatogonia and spermatocytes could be distinguished in 
some cases, but the processes had rarely gone on to completion and only in 
exceptional instances were tubules found containing perfectly formed sperma- 
tozoa. These changes are no doubt the result of injury and represent progres- 
sive chronic inflammatory alterations due to pressure. The cytogenic cells of 
the testis are highly specialized cells and the sustentacular and interstitial cells 
are progressively less highly specialized. It is a fundamental pathological 
rule that the various cell elements of the human organism vary in their power 
of resistance to injury and regeneration, inversely as the degree to which they 
are functionally specialized. 

By virtue of the protected position and extreme freedom of movement of 
testes which are normally placed in the scrotal sac, they are rarely subjected 
to traumatic injury. Congenital perineal testes and ectopic testes generally 
are not possessed of such freedom of movement. Their positions are more 
or less fixed and they are subjected not only to the constant pressure of con- 
tracting muscles, but also in an exaggerated degree to the possibility of 
wounds and contusions. They are not immune to epididymitis and vaginal 
hydrocele, and malignant degeneration may develop. 

The diagnosis of congenital perineal testes or of aberrant testes in any 
of the other usual sites is not commonly attended with any great difficulty. 
The history reveals the fact that one side of the scrotal sac has been unoccu- 
pied since birth and the chief complaint frequently is that of pain, which of 
a characteristic nature is definitely localized and usually is related to some 
form of exercise. 


Upon physical examination the scrotal sac is found empty and atrophic 
on one side while the opposite side is occupied by a testis of normal size. In 
the absence of hernia the inguinal canals are negative. Palpation about the 
site where pain is complained of reveals a mass beneath the skin and super- 
ficial fascia corresponding in shape, consistency and roughly in size to the 
norma 1 testicle. The possibility that this mass may be a new growth or the 
pioduct of chronic inflammation must be ruled out. Pressure upon the mass 
elicits the characteristic testicular pain and it will be found to be 
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less mobile. With ordinary care the vas and constituents of the spermatic 
cord may often he made out. 

The treatment of congenital perineal testis and of the other varieties of 
aberrant testes is extremely important. The kind of treatment varies accord- 
ing to the age of the subject and the presence or absence of some complicating 
factor such as hernia, new growth, hydrocele, torsion, the procedure in event 
of any one of which is only too obvious. 

As has previously been stated during infancy and early childhood, irre- 
spective of its position whether undescended or dislocated or normally situated, 
the testes exert little influence upon the development or general health of the 
individual, while with the beginning of adolescence the testis ceases to be 
afunctional. If a testicle is allowed to remain in an aberrant position during 
the period immediately preceding puberty there is sufficient reason to believe 
that it will not undergo properly the complete cycle of changes incident to 
adolescence. If it is allowed to remain in the aberrant position throughout the 
period of adolescence there is equally good cause to believe that it will remain 
cytogenically functionless permanently and that therefore the procreative 
possibilities of such a testis will be almost if not completely lost in most 
cases. On the other hand, it is believed that the endocrine power of such a 
testis is not impaired even when it is left permanently in its abnormal position. 
That this is the case is evident both by clinical observation and by the micro- 
scopic findings of Odiorne and Simmons which have been noted above. There- 
fore, it may be said that the secondary sex characteristics of the possessor of 
permanently displaced testes are uninfluenced. lie is subject to the same 
desires and motives as the normal individual even though he be a double 
cryptorchid and sterile. 

In view of these facts it becomes evident that measures to correct the 
position of aberrant testes should be undertaken. They should be brought 
into the scrotum and it is desirable that this be accomplished at as early a. 
date as is consistent with certain factors which should be considered. Thus, 
in the absence of some complication it would not be wise to subject a child 
under ten years of age to the necessary surgical procedure. During infancy 
and early childhood there is a possibility that such a testis may find its way 
spontaneously into the scrotum. Such an occurrence is not very uncommon in 
cases of undescended testes. This is not the case, however, with congenitally 
dislocated testes. The latter, however, are frequently quite mobile and no 
doubt much could be done during infancy and early childhood by the exercise 
of gentle manual traction upon the testis in the direction of the scrotal neck. 
That such efforts on the part of mother or nurse under the direction of the 
surgeon might be accompanied by success is not impossible. If the child 
reaches the age of ten or twelve without the testis having come into the 
scrotum, an operation should be performed in order that the testis be properly 
placed in an ample time to permit of the normal prepubertal alterations. It 
would seem unquestionable that the finer adjustments of functional balance 
between the cytogenic and the endocrine elements of the testis and between 
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the endocrine elements of the testis and the coordinating endocrine elements 
■elaborated by other hormone-producing glands will best be served by a 
properly timed operation. After puberty has been established the benefit that 
may be derived from orchidopexy decreases in direct relation to the length of 
the period between puberty and the operation. 
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BONE REGENERATION FOLLOWING CHRONIC SUPPURATIVE 
OSTEITIS OF THE DISTAL PHALANX 

By Philip C. Potter, M.D. 


M. H. Levine, M.D. 
of New York, N.Y. 

THOM THE DEPARTMENT OF SUHOEI1V, COLUMBIA UNIVEKSITT 

In order to demonstrate the end results in eases of chronic suppurative 
osteitis of the distal phalanx of the finger, the following investigation was 

undertaken at the Vanderbilt Clinic. 
We wished to show: (i) that the 
' " degree of bony regeneration following 

sequestration will vary directly with 
the amount of healthy bone and peri- 
osteum left in place; (2) that in cases 
jf, in which spontaneous sequestration is 

' allowed to take place, with resulting 

’jt preservation of periosteum, a well- 

. functioning, sightly phalanx may be 
/ . V J - expected ; ( 3 ) that apparently un- 

favorable early X-ray findings do not 

a necessarily indicate a poor prognosis, 

and (4) that extreme conservatism in 
the handling of the infected bone is 

Fig. 1. — Case I. Showing loss of major portion tile method of choice. 

of diaphjsis. The p r0C ess in all cases was that 

of a chronic osteitis following acute infection of the distal anterior closed 
space. Treatment consisted in the institution and maintenance of adequate 
drainage of the closed space followed by removal 
of the sequestrum only when the latter had com- 
pletely separated itself from adjoining healthy ( &■! - V 

bone and periosteum. X-ray plates were taken 'fdLi ' 

at the time of sequestration, at intervals there- 
after, and until, in our opinion, maximum regen- 
eration had taken place. 
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CASE HISTORIES 


Case I. — J. R. (V. C. 39995F) Age forty years. 
Anterior closed space infection followed by chronic 
osteitis of the distal phalanx. Spontaneous sequestration 
on the nineteenth day following bone involvement. 


Fig. 2. — Case I. Showing bone 


Figure 1 shows separation of practically the entire dia- sequestration.*'' 0 months fo *° S 


BONE REGENERATION OF PHALANX 


physis. Figure 2 
was normal joint 
Case II. — L. 
closed space with 
first day. Figure 
shows practically 
Case III.— C. 


shows amount of regeneration after a period of two moiuhs. Tl 
function and but slight flattening of the tip of the finger 
P (V C 67417E) Age twenty-seven years. Infection of the anterior 
resulting osteitis of the distal phalanx. Sequestration on the twenty- 
3 shows the bare epiphysis remaining. Figure 4, taken one year later, 
complete regeneration of the phalanx. 

H. (V. C. 66425E) Age fifty-five years. In this case there was a similar 




Fig. 3. — Case II. Shows loss of practically the 
entire diaphysis. 


Fig. 4 . — Case II. One year later, showing 
almost complete regeneration. 





Fig. 5- — Case III. Shows destruction of 
distal two-thirds of the phalanx. 


Fig. 6. — Case III. Shows complete regen- 
eration nine months later. 


type of infection. Sequestration on the twenty-third day. Figure 5 shows destruction 
of the distal two-thirds of the phalanx. Figure 6 taken nine months later, shows com- 
plete regeneration of bone. The irregularity on the anterior surface in each case evidently 
represents the point of emergence of the sequestrum. 

In the foregoing cases we have demonstrated the results which may be 
looked for following what we have styled “ the conservative treatment ” of 
chronic suppurative osteitis of the distal phalanx. It only remains to caution 
against certain ill-advised practices, notably “ bone scraping,” curetting, and 
even amputation, all too frequently met with in the handling of this condition. 


729 


ERRORS IN THE X-RAY DIAGNOSIS OF OSTEOGENIC SARCOMA 

REPORT OF TWO CASES WITH AUTOPSY FINDINGS 

By Howard L. Beye, M.D. 
of Iowa City, Iowa 

FROM TIIE DEPARTMENT Of SUnOEnT, COLLEGE OF MEDCIKE, UNIVERSITY OF IOWA 

The interest in and better understanding of tumors of bone should be 
greatly increased by the stimulus of “ The Registry of Cases of Sarcoma of 
Long Bones ” instituted by Codman. 1 

Accurate data will be obtained and classified for accumulative study in 
those recorded cases in which pathological material has been obtained at 
operation or autopsy for histological examination to correlate with the clinical 
findings, especially those of the X-ray. 

That present diagnostic methods are not conclusive is strikingly shown by 
the approximate 50 per cent, error in diagnosis of supposed sarcomas of bone 
in the 454 cases submitted for registration. 

The value of the X-ray findings in the diagnosis of bone lesions has been 
overemphasized. The X-ray is undoubtedly the most important single find- 
ing, except the histological picture of the pathological tissue itself, but must 
always be studied in relation to all other clinical data obtainable. The X-ray 
findings in any group of bone lesions are not specific. 

In certain cases of osteogenic sarcoma the X-ray picture is so distinctive 
as to be accurately diagnostic. In others the X-ray findings may simulate 
those of pyogenic osteomyelitis so closely that a differential diagnosis between 
these two conditions is not possible from the plate alone. On the other hand, 
pyogenic and syphilitic osteomyelitis and carcinomatous metastases to bone 
may intimately resemble osteogenic sarcoma. The danger, therefore, in 
attempting to formulate hypotheses concerning treatment of osteogenic sar- 
coma from cases in which the diagnosis had been based in large measure upon 
the X-ray picture, should be evident. 

Any form of treatment of patients suffering from proven osteogenic sar- 
coma is notoriously ineffectual. Amputation is still the chosen treatment of 
most surgeons for osteogenic sarcoma which involves one of the bones of the 
extremities and when there are no demonstrable metastases. Unfortunately 
in even the earliest and seemingly most favorable cases for cure by amputa- 
tion, metastases to lung may have already taken place by the time operation is 
done, and the patient dies within a few months from the rapid growth of 
these metastases. 

Before amputation is performed in a case of osteogenic sarcoma, X-ray 
examination should be made of the chest to detect, if possible, the presence 
of pulmonary involvement. Positive findings will necessarily contra-indicate 

1 Codrr.an : The Registry of Cases of Bone Sarcoma, S. g. O., March, 1922, PP- 
335 - 343 - 
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amputation of the extremity. Negative findings, however, will not rule out 
the presence of pulmonary metastases, as the course of the disease following 
amputation so often shows. 

If there is no evidence of metastases and amputation is decided upon, the 
latter should only be done after the diagnosis of osteogenic sarcoma has been 
substantiated by incision into the tumor. A constrictor should be placed 
proximal to the growth before the incision is made. The gross appearance of 
a malignant tumor of bone is usually unmistakable. It may be impossible to 
distinguish between a sarcoma, carcinomatous metastasis or an endothelioma, 
however, from the gross appearance of the exposed tumor. If there is any 
question in the surgeon’s mind regarding the diagnosis on exposing the tumor, 
a piece of tissue should be removed for microscopical examination. 

Of late years the X-ray and radium have been used in an increasing num- 
ber of cases diagnosed as sarcoma of bone and some very satisfactory results 
have been reported. In cases which have been considered as cured', , one may 
always question the diagnosis. The primary tumor in a case of undoubted 
bone sarcoma will sometimes respond to 'active X-ray therapy in a surprising 
manner. Experience may show that the results from this form of treatment 
are better than from the mutilating treatment by amputation. 

In those cases in which the clinical diagnosis suggests osteogenic sarcoma 
and the primary growth is inoperable -because of its location or local extent, 
the treatment should be X-ray or radium. In such a case an incision for diag- 
nosis or for the removal of tissue for the microscope is inadvisable as a routine 
measure because not infrequently following this simple procedure, the tumor 
will be stimulated to very active local growth, and metastases may develop 
rapidly. Therefore in these cases which would be inoperable if they should 
prove to be osteogenic sarcoma, a better procedure is to institute X-ray or 
radium therapy. 

The therapeutic value of this treatment should be apparent in a relativelv 
short time. The growth of the tumor may be retarded or it may even begin 
to melt away. If nothing is being accomplished by the X-ray or radium, and 
if the diagnosis of osteogenic sarcoma is questioned, then incision may be 
made into the diseased tissue to allow of a positive diagnosis. 

The following two cases are reported because they emphasize the difficulty 
which may be had in arriving at a diagnosis in any case of bone disease, 
because of conflicting evidence obtained in the history, general or local exam- 
ination or laboratory findings. In each of these two patients the diagnosis 
was largely arrived at by the X-ray findings, the diagnosis seemed to be 
substantiated by the reaction of the bone lesion to X-ray therapy and each case 
came to autopsy for final study. 


Cask I.-F H., age seventeen. Admitted January 12, 1920 to the University Hospital 
Present Illness.— In the winter of 1918 the patient was confined to bed for about 
a week w,th the “Flu.” In the summer of 1919 he had a mild pleurisy on the left sMe 

lcfTche!t r H K br T th ’ fdt t,r r Cd and WOrn 0Ut Later signs of fiuid were found in the 
eft chest and about a quart of straw-colored fluid was removed by needle. Two days 
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later two quarts of reddish-brown fluid was removed. He had a high fever for six 
weeks. Weight had been lost before aspiration of the chest, but he began to gain following 
that. He returned to work in September, 1919, and was feeling fairly well. About 
November 15, 1919, he began to have soreness in the left shoulder. Movement of the 
shoulder became painful especially when lifting. Later he noticed some swelling in the 
shoulder and tenderness on pressure. There has been no grating sensation and no red- 
ness. No other joints involved. Has been having some cough and raising some 

sputum. I-Ie is not losing weight 
v . or strength. Denies any injury 

to the shoulder. He was admitted 
to the University PTospital two 
months after the shoulder began 
to pain. Family History . — Nega- 
tive. Past Medical History . — 
Negative. 

Examination. — Slightly bu'lt 
boy, with a flushed face. Chest 
expansion somewhat restricted 
on the left. Percussion shows 
some dullness in the lower left 
axilla. A few crepitant rales are 
heard in the left apex. 

Left Shoulder. — Moderate 
swelling over the deltoid region 
and in the axilla. No redness. 
All movements of the shoulder 
are markedly restricted because 
of pain. T cnderncss is vc r y 
marked over the upper third of 
the humerus and in the shoulder 
joint, so that satisfactory palpa- 
tion of the humerus is not pos- 
sible. Superficial veins are 
enlarged over the shoulder. In the 
axilla high up one obtains a sense 
of resistance as if from a growth. 

Blood. — Haemoglobin 88 per 
cent., white blood cells 9600, 
Wassermann negative. 

X-iay. Left shoulder region. There is a spindle-shaped swelling of the upper 
third of the shaft of the humerus involving the lateral aspect especially. This is due 
to bone proliferation from the periosteum. The cortex and medullary portion of the 
humerus seems normal. The joint outline is entirely normal. The impression is 
obtained from the X-ray picture of osteogenic sarcoma of periosteal origin. V on Pirquet 
reaction is positive. 

Aspiration under gas anaesthesia. “Needle introduced into left walk of the chest 
failed to bring anything, as did the needle introduced into the humerus externally, but 
a needle introduced into the swelling of the axilla obtained a large amount of blood which 
led to a diagnosis of sarcoma.” Microscopic examination of the clotted blood was 
negative for tumor cells. 

Course. — During the first week of entrance the patient had a fever ranging between 
101-103 and a pulse of no average. He was treated intensively by Dr. Bundy Allen with 
the X-ray and was given increasing doses of Coley’s toxin. He had a febrile reaction with 
the injections but the general febrile course was progressively downward so that it ranged 
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ERRORS IN X-RAY DIAGNOSIS OF OSTEOGENIC SARCOMA 


around 99-100. Was discharged March 13, 19^0 with the following note : ‘ Motion in the 
shoulder was definitely improved by X-ray treatments and use of Coley’s toxin. There was 
also marked decrease in the amount of pain. Slight noticeable decrease occurred in the size 


of the mass in the axilla.” 

During the following year he was given three more courses of X-ray treatment, the 
first of these being accompanied by injections of Coley’s toxins. At each admittance the 
boy showed marked improvement in every way. The fever was gone after the first 
course of X-ray and Coley’s toxins, he increased in weight and strength and he felt well. 


The swelling in the shoulder 
region and axilla began to de- 
crease in size and the range of 
motion increased progressively. 
At the end of nine months the 
shoulder was of the same size 
as the opposite and the pain 
and tenderness were gone. 
There was still an indefinite 
sen«e of lesistance high up in 
the axilla. X-ray pictures of 
the humerus showed no evi- 
dence of bone pathology what- 
ever. 

Seventeen months follow- 
ing his initial entrance to the 
hospital he began to cough and 
have night sweats. Fie began 
to have a fever as high as io^° 
every afternoon. The shoulder 
continued to improve. Exami- 
nation showed slight lagging of 
the left chest and crepitant 
rales could be heard over it 
X-ray plates of the chest 
showed both lungs to be exten- 
sively mottled by gross shadow’s 
and a diagnosis of sarcomatous 
metastases to the lungs was 
made. 



F he COUgh continued, drv ^ 1G ' 2- Case I. After one year of X-ray therapy and Coley’s 
t . . . . toxins, all active symptoms were gone, 

and hacking in character. One 

morning after a severe paroxysm a cupfull of blood w'as raised. A moderate number of 
acid fast bacilli were found in smears of the sputum. This finding was made again two 
days later. It was felt that the metastatic process in the lung had lighted up a latent 
tubei culous focus. The patient soon began to lose ground rapidly and died in December, 
19 --, two years after the onset of the symptoms referable to the shoulder for which he 
had entered the hospital. A partial autopsy was allow-ed in the patient’s home. 

Autopsy findings.— An incision was made over the upper end of the left humerus and 
carried onto the chest wall to the sternum and over the latter, downward to the xiphoid 
The upper one-half of the humerus, the shoulder joint and the axilla were exposed. 

here w’as a moderate amount of fibrous connective tissue in the axilla and 
muscles of the arm and around the joint seemed somewhat atrophic. The humerus 
• owed no evidence of tumor or infection. It appeared perfectly normal in every wav 
The shoulder joint w'as intact. There w’as no evidence of any joint lesion Nnl " ' 
"»"• "O’ enlarged lymph-nodcs tvere lend in the axilla. ° ‘ Um0r 
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Both pleural cavities were obliterated by adhesions. Both lungs were extensively 
involved by areas of consolidation. In some of these areas, caseation had taken place and 
in others, cavities the size of walnuts were present. The gross picture was that of 
extensive progressive pulmonary tuberculosis. No areas suggestive of tumor metastases 
were found. No further examination of the body was permitted. 

Histological examination of the bone showed no evidence of any pathological process 
whatever. Sections of the lung demonstrated the lesions of tuberculosis only. No 
evidence was found of tumor. 




Discussion . — The history and physical findings in the chest were strongly 

suggestive of pulmonary tuberculosis and the 
condition in the shoulder at first was felt to be 
a tuberculous arthritis. 

The local physical findings could be those 
of either tuberculosis of the joint or sarcoma 
of the humerus, although the indefinite mass 
high in the axilla which gave only blood on 
aspiration pointed strongly to sarcoma. 

The X-rays showed no pathology in the 
joint, but a proliferative lesion of the upper 
end of the humerus involving the periosteum. 
The picture was strikingly that of an osteo- 
genic sarcoma. 

The reaction of the lesion to X-ray therapy 
was spectacular. No form of immobilization 
was used. The symptoms of intolerable pain 
and severe tenderness began to show early 
relief, the swelling subsided, the fever fell and 
X-ray pictures of the humerus demonstrated 
that the periosteal new bone was melting away. 

The development of gross changes in the 
lung suggesting metastases seemed to clinch 
the diagnosis of osteogenic sarcoma. The later 
finding of tubercle bacilli in the sputum was 
disturbing, however. 

It is impossible to state in the light of the 
autopsy findings, just what the bone pathology was which produced the 
marked symptoms. There may have been an osteogenic sarcoma of the 
humerus which went on to a two-year cure under X-ray therapy aided by 
Coley’s toxins. It is more likely that the lesion was an unusual one of tuber- 
culosis, stimulating the periosteum to bone production. 

If this patient had not died and an autopsy been held, this would have been 
considered an undoubted case of osteogenic sarcoma cured by X-ray therapy. 

Case II. — D. N., age fourteen. Admitted March 8, 1920 to the University Hospital. 
Present Illness . — Patient was last perfectly well in September, 1919- During this 
month she felt dumpish and her legs ached when she sat down. Appetite poor. In 
November, her first menstrual period occurred, but this caused no change in the symptoms. 
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Fig. 3 


-Case I. X-ray of the humerus 
removed at autopsy. 



ERRORS IN X-RAY DIAGNOSIS OF OSTEOGENIC SARCOMA 

111 December, she sat down hard upon the ice and the small of the back was sore between 
the hips. In January, patient developed constant pain in the left thigh anteriorly and in the 
left knee. The knee was swollen and it hurt the patient to move the leg. She was m bed 
■a week, and was then able to get up a little for two weeks. Sharp shooting pains developed 
in the left groin ; she went to bed and has stayed there ever since. Slight movement 
of the lower extremity causes severe pain relative to the groin and knee ; also complains 
of a knot in the ankle. The thigh is very tender to the touch but has never been dis- 
colored and she thinks has never been swollen. It feels hot. She has no pain if she 
lies perfectly quiet. Has lost much weight and one-half of her strength. Has had 
chiropractic and o s t e o- 
pathic treatments without 
relief. Enters the hospital 
two months following the 
onset of symptoms. 

Past Medical History 
— Respiratory system- 
Does not catch cold easily 
nor have a chronic cough. 

Raises no sputum and never 
coughed up blood. Genito- 
urinary system : Admits 
some trouble in starting 
and stopping the stream 
lecently, otherwise the his- 
tory is negative. 

Family History. — One 
paternal aunt had a tuber- 
culous kidney removed. 

Absolutely negative other- 
wise. 

Social II i st o r y . — 

Menses began four months 
ago, has had two periods 
since. Admits of some 
leucorrhcea 

Examination. — T h e 
patient is an undernour- 
ished girl who is extremely 

fearful of being examined » 

because of pain in the left F|G 4 Case ** ?" ray evicJe nce which largely contributed to the 

diagnosis of osteogenic saicoma. 

lower extremity. 

Lungs. There is a higher pitched percussion note over the left apex in front. The 
breath sounds are harsh over this area. Subcrepitant rales are heard over the left clavicle 

Abdomen — There is diffuse tenderness over the lower half of the abdomen. 

Extremities. The left limb is held everted, abducted and flexed. The leg is flexed 
on the thigh. There is marked pain on movement referred to the hip. The entire left 
extremity seems larger than the right. There is marked bony tenderness throughout 
the left thigh. Palpation causes marked tenderness over both hip joint and knee There 
I s dcfin,tc thickenins or ‘"duration in the region of the hip joint. The joint fluid in the 
knee seems a little increased but the bones do not seem enlarged. There is no pittinir on 
picssurc over the shin 1 on 

The lymph glands are nowhere enlarged. 

Blood Wassermaim negative. Hemoglobin ,oo per cent. Leucocytes ,6 m- 

735 




\ 



HOWARD L. BEYE 


Differential count: Polymorphonuclears 70 per cent., lymphocytes 29 per cent., transi- 
tional 1 per cent. 

X-uty The X-ray of the hip reveals a marked picture of osteoporosis. 

The upper end of the femur seems separate from the neck. The great trochanter is 
absorbed and the lesser trochanter barely visible. The upper end of the shaft is moth 
eaten and there is no outline of the capsule of the joint. There is no bony overgrowth. 

Aspiration of the region of the left hip in various places under gas anaesthesia 
obtained no blood, fluid nor material of any sort. 

Urine. Albumen was found on occasions, but no casts. Red cells were present on 
two examinations Bence-Jones bodies were present. An acid fast organism was found 



in one uncatheterized 
specimen, but none 
in urine drawn from 
bladder, and guinea- 
pig inoculation of 
the urine was nega- 
tive for tuberculosis. 

Fevci . — On the 
second day follow- 
ing admittance the 
patient had a fever 
of ioi°. Following 
this the temperature 
stayed around nor- 
mal with occasional 
rise to 99°-ioo°. 

Course. — X-ray 
treatments were be- 
gun by Dr. Bundy 
Allen March 13, and 
carried out i n t e n- 
s i v c 1 y through 
March, April, May. 
July, October and 
December. 

The patient im- 
proved definitely as 
far as the local and 


increase ml^nsitvnf fi^L T m 0 ? t t 1 L S of therapy. Note the marked were concerned as 

patient was practically free from a^y active sympiomf at^hisUm^ areaS ' ThC S,10Wn b - V Symptoms 
. and X-ray pictures. 

ie pain began to subside with the beginning of X-ray therapy and in three weeks 
t e patient could be turned in bed or moved onto a cart to be taken to the X-ray room 
with very little discomfort. The tenderness became markedly less. This general improve- 
ment was progressive. 


At the end of a month, X-ray plates seemed to show an increased density of the 
pathological bone and a decrease in the amount of destruction. This also was a progres- 
sive improvement. 


The local and general improvement became such that pain and tenderness in the region 
of the hip became completely absent after six months. Some induration persisted, and 
there was very little if any movement in the hip joint. The patient was up daily in a 
wheel chair. 
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About December 21 an ulcer through the skin developed over the groin, and increased 
in size. It was considered to be an X-ray burn. January 4, 1921 a violent hemorrhage 
took place through this ulcer and the patient died within a half hour. 

Autopsy by Doctor Armstrong .— On the left groin was an ulcerated area roughly 
circular in 'shape and about 6 or 7 cms. in diameter. The ulcer was necrotic. The 
borders were ragged and necrotic but not undermined or terraced. " In the floor of the 
ulcer and exposed by it was the femoral ring and the femoral -sheath. The sheath and the 
walls of the blood-vessels were soft and easily torn. 

The body was opened by the usual midline incision. The heart and pericardium 
showed no pathological change of note. The left pleural cavity was free from fluid but 
contained a few firm adhesions about the apex and the posterior surface. The left lung 
was without other notable pathological changes. The right pleural cavity was free from 
fluid and exudate but there were many firm adhesions on the posterior surface. In the 
upper lobe was an area about 4 cms. in diameter which had the appearance of a partially 
healed tuberculosis. The mediastinal glands were large and some of them caseated. 

The abdominal organs were without gross pathological changes of interest. There 
was no free fluid, no adhesions and no enlarged glands. The kidneys were normal in 
size and position. The capsule stripped readily and the cortex of the kidneys 
appeared normal. 

A deep incision was made from the anterior superior spine of the ileum downward 
along the external surface of the thigh for a distance of 25 cms. As the incision was made 
a large amount of thick creamy pus escaped. It was this pus that burrowed down between 
the muscle sheath of the anterior and lateral muscles of the thigh to within a few centi- 
metres of the knee. Within the muscle sheaths were found many small abscesses and 
burrowing sinuses filled with this thick creamy material. The head of the femur was 
broken off with the fingers, being honey-combed and soft, transparent, jelly-like sub- 
stance. The head, neck and upper portion of the femur was so soft and honey-combed 
that it was easily broken. There was grossly no suggestion of neoplastic growth. 

Microscopically . — Sections from the upper lobe of the lung showed the characteristic 
lesions of tuberculosis. The mediastinal glands were also tuberculous. A tubercle was 
found to involve the capsule of the spleen. The kidneys showed no pathology. 

The bone presented a large amount of old granulation tissue infiltrated with lympho- 
cytes, plasma cells and polymorphonuclear leucocytes. One section shows small pieces 
of necrotic bone lying in the centre of miliary abcesses. Around these pieces of necrotic 
bene there are masses of cocci. There is on evidence of tuberculosis in any of these 
sections. No evidence of tumor is found. 

Discussion . — Differential diagnosis had to be made in this case between 
tuberculous osteomyelitis of the femur, pyogenic osteomyelitis and osteo- 
genic sarcoma. 

The positive lung findings, the presence of acid-fast bacilli in the urine, 
although this was not substantiated in catheterized specimens, and the history 
of tuberculosis in an aunt, suggested strongly tuberculosis. The local con- 
dition was also strongly suggestive of tuberculosis in the history of its onset 
and the physical findings. The relatively afebrile course spoke against an 
active tuberculous joint condition. The X-ray picture was not characteristic 
of a tuberculous hip disease, because of the extent of the pathological process 
involving particularly the bone from the head to the shaft, the latter in the 
region of the trochanters being markedly disintegrated. 

A subacute pyogenic infection of the femur had to be considered princi- 
pally because of the X-ray findings. However, in spite of the local evidence 
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of an active destructive process of the bone of considerable extent, no abscess 
in the soft tissues could be made out and pus was not found by aspiration. 
Also, the absence of a sustained febrile reaction pointed against an active 
pyogenic infection, although there was a leucocytosis of over 16,000. The 
striking symptomatic and pathological response to X-ray therapy was not 
to be expected of a pyogenic bone infection. 

An osteogenic sarcoma was the presumptive diagnosis and was made 
in large measure by exclusion. This diagnosis seemed to be confirmed by 
the early relief obtained from X-ray therapy. No other form of treatment 
was used. The severe pain on movement and the very marked tenderness 
began to disappear within a few weeks until the girl was changed from a 
patient who was fearful and fretful into one who was bright and happy and 
able to wlieel herself in comfort around the ward. The swelling and indura- 
tion in the region of the hip subsided and the X-ray seemed to demonstrate a 
beginning healing of the pathological process in the bone. 

The autopsy revealed no gross nor microscopic evidence of neoplasm. 
An area of pulmonary tuberculosis was found but the bone involvement was 
not tuberculous. The post-mortem findings were those of a pyogenic osteo- 
myelitis of the femur. It is possible that the pyogenic infection of the bone 
took place from without through the X-ray ulcer which developed two weeks 
before death, and was superimposed upon some other pathological process 
which was healed through the action of X-ray therapy. The most likely 
explanation is that the original bone involvement was a low-grade pyogenic 
osteomyelitis, lnematogenous in origin, which began to subside about the 
time the patient entered the hospital. In all probability the X-ray therapy had 
little or nothing to do with the improvement of this patient. We have seen 
no positive benefit from the use of X-ray in other proven cases of 
pyogenic osteomyelitis. 

If this patient had gone on to complete recovery, or if an autopsy had not 
been obtained, the positive diagnosis of osteogenic sarcoma would have been 
apparently established and the X-ray would have been credited with a thera- 
peutic result which would be unwarranted in relation to osteogenic sarcoma. 
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SACRAL NERVE BLOCK ANAESTHESIA 

THE ANATOMY INVOLVED, TECHNIC, AND CLINICAL APPLICATION 

By William R. Meeker, M.D. 

of Rochester, Minx. 

FELLOW IN SURGERY, THE MAYO FOUNDATION 
. AND 

Albert J. Scholl, M.D. 

of Los Angeles, Cal. 

Nerve blocking is rapidly becoming a valuable adjunct to the expert 
surgeon. It is now generally recognized that local or regional ansesthesia not 
only may be a life-saving measure in the surgical treatment of old and debili- 
tated patients, but that it is a method that may be successfully employed 
routinely in a number of major surgical operations. It not only may reduce 
the mortality in emergency operations, but it lowers the morbidity in the 
general routine of surgical procedures. Local anaesthesia, however, is not of 
like value for surgical work in all regions of the body. Its value depends on 
the limitation of the operative field and the ease of access to the nerve trunk 
supplying this field. In operations involving the pelvic floor and viscera the 
operative field is definitely limited by the bony pelvic girdle, an area entirely 
supplied by sacral nerves. Consequently blocking of the sacral nerves within 
the sacrum is an easy and efficient means of producing local anaesthesia. In 
the opinion of surgeons who have had the most experience with the method, 
it has only to become better known to be more extensively employed. 

Notwithstanding the fact that the popularity of sacral nerve block anaes- 
thesia in operations on the pelvic floor and viscera has increased considerably 
during recent years, marked differences of opinion still exist as to the limi- 
tations and efficiency of the method. This is well illustrated by the remarks 
in Oxford Surgery of two eminent American authorities. In the section on 
local anaesthesia, Harris asserts that blocking of the sacral nerves by an 
intrasacral injection is one of the most satisfactory procedures in the field 
of local anaesthesia. In the section on spinal anaesthesia, Babcock asserts that 
sacral anaesthesia (also called epidural, extradural and caudal anaesthesia) is 
efficient in only 55 per cent, of cases, and that it has such limitations that 
only very devoted enthusiasts will have the patience to continue its use. 
Braun has never favored the method. In the fifth edition of his text-book 
(1919) he foregoes any discussion of the method because “spinal and sacral 
anaesthesia are opposed to local anaesthesia.” In his sixth edition the method 
is discussed in the chapter on spinal anaesthesia with but very little enthusiasm. 

It is difficult to understand why eminent authorities on local anaesthesia 
should classify sacral nerve block with spinal anaesthesia. Whether sacral 
nerves are blocked by the parasacral, the single epidural-injection, or the 
transsacral method, the procedure is essentially different from spinal anaes- 
thesia and should not be confused with it. The nerves in the sacral canal 
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are identical with nerve trunks in other parts of the body, and in reaching 
them with anaesthetic solutions within the sacral canal, and at their exits 
through the sacral foramina, they are affected the same as other nerve trunks 
would be by paraneural injections. In spinal anaesthesia the injection is made 
into the dural sac, confined within it at all times, and distributed by the spinal 
fluid. In sacral nerve block by the single epidural injection, the fluid may 
ascend the vertebral canal , in the extradural, space- when a large amount is 
injected, and it also escapes through the sacral foramina in all directions, but 
with proper technic it never penetrates the dura to mingle with the spinal 
fluid. Sacral nerve block by the transsacral, or by the single epidural-injection 
method, should therefore be no more confused with spinal anaesthesia than 
block. of these nerves by the parasacral method, which is credited to Braun. 

The efficiency of sacral nerve block anaesthesia by the epidural-injection 
method varies greatly in the hands of different operators. The highest inci- 
dence of failures, 45 per cent., is recorded by Babcock, although he reports 
no series of cases. Pickens reports seventeen failures in 100 cases. The 
best results were obtained by one of us (Scholl), who in a series of 400 
urologic cases had only twenty-seven failures (6.7 per cent.). The incidence 
of failures may be further reduced by proper combination with the transsacral 
method described later. Meeker and Frazer, in a series of 225 operations on 
the pelvic floor and viscera at the Mayo Clinic, report only three failures by 
the combined method. 

To obtain perfect anaesthesia constantly by block of the sacral nerves, as 
by block of other nerve trunks, one must have a thorough knowledge of the 
anatomy of the region. This is much more important in regional than in 
infiltration anaesthesia, and involves not only descriptive, but topographic or 
perspective anatomy. To block nerves successfully one must not only know 
their distribution, but be able to visualize the course of their trunks in relation 
to surrounding structures, especially to the bony prominences of the skeleton, 
which are the most reliable landmarks on .the living subject. It requires 
practice in passing the needle into the sacral' canal and foramina, always to 
deposit the solution next to the nerve trunks ; when anaesthesia does not result, 
it is because the solution has not been accurately placed. 

Early in our experience with sacral nerve block anaesthesia, we became 
interested in the topographic anatomy of the sacral region, particularly that 
of the posterior aspect of the bony pelvis. A perusal of the literature on this 
subject emphasizes 1 the frequency of variation in structure of the sacrum. 
This .variation is impressed more forcibly by a comparative study of sacrums 
from the- adult skeleton! We; have recently studied 100 such sacrums from 
the anatomic laboratories of the University of Chicago, Loyola University, 
and Hahnemann Medical College of Chicago, observing anatomic anomalies 
and taking accurate measurements of each sacrum.* Valuable information 

* T!'e authors wish to e - press their thanks to Dr. R. R. Bensley, of the University 
Chicago. Dr. R. M. Strong, of Loyola University, and Dr. W. B. Smith of Hahnemann 
Medical College, for affording them the use of the osteologic collections. 
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has thus been obtained as to the influence of these structural variations and 
malformations on the technic of blocking sacral nerves. 

The Normal Sacrum . — As regards block of sacral nerves the most impor- 
tant anatomic features of the sacrum are the canal, its contents and the 
topography of the posterior aspect of the sacrum (Fig. i). The sacral canal 
is a continuation of the spinal canal and is enclosed by the bony walls of the 
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sacrum, except at its ^ / Ms. 

lower end where it 
terminates in the hiatus 
sacralis. The canal in 
cross-section has the 
shape of an isosceles tri- post. -cam-us of 
angle above, with base " 

anteriorly, average dimen- 
sions being 31 mm. for 
the base, and 16 mm. for 
the altitude. The canal 
becomes smaller below as 
the forward curvature of 
the sacrum is followed. 

It contaiiis' the dural sac, 
which usually ends at the 
lower border of the second 
sacral segment, usually 
about 6 cm. from the sac- 
ral hiatus. Thompson, in 
an examination of thirty- 
three cadavers, found the 
average distance to be 
5.8 cm., the shortest 4 cm., 
a n d t h e longest 7 cm. 

Within the dural sac the nerves of the cauda equina are bathed in spinal fluid. 
As each pair of nerve roots of the cauda equina passes outward, the nerves 
lie free for a variable distance in tubular prolongations of the dura before 
the latter blends with, and contributes to, the thickness of their sheaths. The 
nerves here lie against the anterior wall of the sacrum and when they reach 
the lateral foramina the contribution of the dura to the perineural sheath is 
no longer evident. 

Within the sacrum the dura is not attached to the periosteum as in some 
other localities, except by a downward continuation, the filum terminale at 
the lower end of the sacrum. The space between the dura and the periosteal 
lining of the canal is called the epidural cavity (cavum epidurale) and 'is 5 filled 
with delicate, fat, areolar connective tissue, lymphatics and venous plexuses. 

The lower end of the sacrum presents a triangular opening on its posterior 
aspect, the hiatus sacralis giving entrance to the sacral canal. The extremities 
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Fig. 1. — -Anatomy of the epidural space. Sacral laminae, .have 
been entirely removed The fatty areolar tissue and lympKatic and 
venous plexuses normally filling up this space have .also been re- 
moved, leaving the dura and nerve trunks in position. Note the 
relation of the interspinous line a, to the first and second sacral 
foramina. 
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of the base of this triangle are marked by the two sacral cornua, which repre- 
sent an undeveloped fifth spinous process. The apex of this triangle is desig- 
nated by the termination of the sacral crest (crista sacralis). Usually the 
fourth pair of arches have not united at this point, but the posterior bony wall 
is continuous between them (Fig. 2, e). The average distance between sacral 
cornua is 13 mm., the height of the hiatus 22 mm., and the distance between 
anterior and posterior walls at the apex of the triangle 4.5 mm. The hiatus 
is covered over by a dense ligamentous structure, the posterior sacrococcy- 
geal ligament, or obturator membrane. 

The four lateral sacral foramina lie between sacral segments and give 
passage 'to the upper four pairs of sacral nerves. The fifth sacral nerve 
passes through the sacral hiatus laterally below the sacral cornu and lies in the 
sacral notch below the fifth segment. These foramina lie in the same straight 
line on either side of the sacral crest, are oval or circular in shape, and covered 
over by ligamentous structures. They traverse the sacrum anteroposteriorly 
and almost perpendicularly to the tangent of the sacrum. They are very 
nearly equidistant from each other, the distance decreasing from above down- 
ward. The average distance from S-i to S-2 is 17 mm.; from S-2 to S-3, 
14 mm. ; from S-3 to S-4, 14 mm., and from S-4 to the sacral notch at the 
lower margin of the sacrum, 13 mm. The average longitudinal diameter of 
the first, second, third and fourth sacral foramina are 26, 19, 12 and 
7 mm., respectively. 

Variations in Structure . — Variations in structure which are of significance 
in the technic of sacral nerve block are those involving (i) the amount of 
closure of the sacral arches to form the sacral crest, (2) the number of 
sacral vertebrae, (3) the number and size of foramina, (4) the curva- 
ture of the sacrum, and (5) traumatic and pathologic deformities, or 
asymmetric sacrums. 

The size of the sacral hiatus varies greatly, according to the degree of 
closure of the posterior arches of the sacral segments during the develop- 
mental period (Fig. 2). In our series of sacrums it was large enough in all 
cases to permit the passage of a small spinal puncture needle, although in two 
or three instances it would have been exceedingly difficult in the living sub- 
ject because of anteroposterior flattening. The hiatus may occasionally be 
reduced in size by osseous bars passing from sacral to coccygeal cornua, in 
cases of partial ossification of sacrum and coccyx. The cornua in such 
instances, however, are distinctly palpable. 

Operators have also ascribed failure to enter the sacral canal to the pres- 
ence of an ossified sacrococcygeal ligament, thus entirely closing the sacral 
hiatus. We have found no evidence of osseous changes in this membrane 
in sacrums and are inclined to explain a large percentage of such failures on 
the basis of improper technic. 

The laminae of the last sacral segment never join, and those of the fourth 
often do not. In sixteen instances the hiatus extended up to the third spine, 
in eight up to the second, and in one to the first, while in one there was an 
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entire deficiency of the roof of the sacral canal, or complete sacra bifida 
(Fig. 2). Wheeler, in the examination of 1000 rontgenograms of the sacral 

area, found eight complete sacral bifida. . 

Deficiency in the roof of the sacrum above the sacral hiatus is rare. It 

occurred between the first and second segments in three instances, between 




Fig. 2. — Specimens illustrating the variable amount of closure of the sacral arches to form the 
sacral canal and sacral hiatus, a, complete sacral bifida, the canal being open throughout its entire 
extent, b , closure of the first arch only, c, closure of the first two arches, d, closure of the first two 
arches, the bony wall extending dow r n to the third arch, spines of which have not united, e, the normal 
condition. The first three arches are formed, the bony posterior wall extending down to the fourth arch, 
spines of which have not united. The cross marks the site of puncture for the caudal injection. /, abnor- 
mally low closure and small hiatus. A definite overhanging fourth spine is present. 


the second and third segments, and between the third and the fourth in one 
instance each (Fig. 3). 

There is frequent variation in the number of vertebrae composing the 
sacrum; not infrequently there are six, a condition more often due to inclusion 
of the first coccygeal than of the last lumbar vertebra. Vesalius depicts the 
sacrum as consisting of six pieces. In our series, sacrums of six segments 
were found in 19 per cent, of the cases. In a collected series of 2476 sacrums, 
Frets found them in 20.76 per cent, of the cases. Sacrums of four segments 
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are much rarer, only one such specimen being encountered in our series 
(Fig. 4). Adolphi found only one in 292 sacrums, and Fischel but one in 
306 instances. An increase in the number' of segments is therefore much more 
common than a decrease. 

The number of sacral foramina varies with the number of segments. In 
sacrums of six segments there are five foramina on each side, and in sacrums 
of four segments, three. The longitudinal diameter of the first sacral fora- 
men is much greater than the transverse because of the projection of a bony 
lingula from the medial posterior margin of the foramen. The other foramina 
are more nearly circular in shape. They decrease in longitudinal diameter 



from above downward, the average diameters in our series being : S-i, 10.8 
mm. ; S-2, 8.3 mm. ; S-3, 7.4 mm., and S-4, 6.2 mm. The average distance 
from the median line to the median edge of the first foramen is 21 mm., and 
that of the fourth foramen, 15 mm. 

Considerable variation was noted in the size of foramina in the different 
specimens (Fig. 4). Their size does not depend on the size of the sacrum, 
as is well illustrated by a comparison of the two specimens of the same size, 
c and d in Fig. 6. The diameters of c were : S-i, 14 nim. ; S-2, 12 mm. ; S-3, 
10 mm., and S-4, 7 mm., while those o i d were 6, 4, 3, and 1 mm., respectively. 

Asymmetry of foramina was not observed, although in certain cases of 
lumbosacral vertebras, there were >j no perfect foramina on the lumbar side, 
but this is of no significance in the technic of nerve block. Foramina were 
patent and easily accessible to the needle except in two instances. In these, 
the right fourth foramen ; was covered over by a bony bridge (Fig. 4 > d), 
which, while not completely closing the foramen, was sufficient to prevent the 
insertion of a needle passed perpendicularly. 

The sacral curce is hot, as a rule, equal and uniform in either sex. It is 
generally flattened above, and has a more pronounced curve below the third 
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marked concavities, the curvature is more pronounced in the lower segments, 
tending toward a hook-shape, flattened above, and markedly rounded below; 
when the sacral hiatus is small, the needle can be advanced but a very short 
distance in the sacral canal. 

Asymmetric sacrums are either of traumatic or pathologic origin. There 
were no such specimens in our series. We have seen twelve patients, however, 
in whom the canal could not be entered. One was a boy, aged seven years, 
with congenital deformity of the sacrum and external genitalia. The other 
was a man, aged sixty years, with an extremely small sacrum, in which 
neither the caudal nor the lateral foramina could be found. In five cases 
there was a history of injury and also much palpable deformity. The remain- 



Fig. 5. — Variations in curvature of the sacrum, a, a rare instance of slightly convex curvature, 
probably the result of rickets (i per cent.) ; b, slightly concave, less than the usual amount of curvature 
(15 per cent.); c, the normal curvature (79 per cent.), and d, greater curvature than normal, especially in 
the lower half (7 per cent.). 

ing cases were among the first attempted and were probably due to faulty 
technic. In most of them satisfactory anaesthesia was produced by injection of 
the lateral foramina as far as possible, and infiltration of the coccygeal region. 

Fractures of the sacrum are rare. The lower end is the portion usually 
involved, together with the coccyx, so that the resulting deformity is more 
likely to interfere with the injection of the hiatus than the lateral foramina. 
In rare instances healed fractures of the pelvis involving the sacrum may 
present distorted anatomic relations, but since only 0.8 per cent, of all frac- 
tures involve the pelvis, and since accompanying internal injuries are usually 
so severe as to lead to the death of the patient, sacral fractures are only 
rarely a complicating condition in anaesthesia of the sacral nerves. 

Bony outgrowths, tumor formations and healed caries of the sacrum 
produce atypical deformities. These conditions are also very rare, and 
present themselves for perineal operations so seldom that they need offer no 
problem in the technic of sacral nerve block. 

Sacral Topography . — Several methods of surface marking for the location 
of the sacral hiatus and foramina have been proposed. Several surgeons 
recommend inserting a finger into the rectum, grasping the coccyx and moving 
it to and fro while palpating for the sacrococcygeal articulation. This 
manoeuvre is of little actual value. Besides the decreased asepsis of the 
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the lateral angles of this rhomboid, since the upper and lower sides are formed 
by the transverse and sacrospinalis, and the gluteus muscles, respectively. 

Position . — Cathelin made the epidural injection with the patient lying on 
his left side with back arched and knees drawn up. This position has been 
followed by the Germans. Danis employed the ventral prone position for 
transsacral neive block, which has proved to be much more accurate also for 
the epidural injection. Besides being more comfortable for the patient, the 
supeificial landmarks may be taken with greater accuracy. In the lateral 
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Fig 6 — Dimensions of the average adult sacrum a, the aver- 
age anteroposterior thickness at the different foramina, b, dis- 
tances between foramina and the relation of the interspinous line 
to the first and second sacral foramina 


and sacial cornua are equal distances from it. Placing a cushion under the 
hips raises the sacial region and thus accentuates bony landmarks. 

Instruments . — As in any other surgical procedure satisfactory results can- 
not be obtained with unsuitable instruments, and many of the outfits adveitised 
for use in local anaesthesia are entirely unsuitable. All that is required is 
the proper supply of needles and a syringe. Self-filling syringes and pneu- 
matic injectors are of no value. 

The needles are of much greater importance than the syringe, in block of 
the sacral nerves. They should be as fine as their stability will permit, thus 
minimizing the pain and trauma caused by their frequent passage through 
the soft tissues. There should be an adequate assortment of different lengths, 
and they should be made of good quality of steel so that a sharp cutting edge 
is maintained. 

The needle used for puncture of the sacral canal is a spinal puncture 
needle of small calibre and made of a material which will bend but not break. 
There is danger of breaking a brittle steel needle within the sacrum because 
of the curvature of the sacral canal. 

We have found the Labat syringe and needles ver\ satisfactory in sacral 
nerve block. Owing to the extreme scarcity of the market supply and exces- 
sive price of the Labat outfit, Sharp and Smith have manufactured a syringe 
and needles according to Meeker’s specifications, which we have found entirely 
satisfactory. The syringe is of io c.c. capacity and equipped with rings for 
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the hand grasp so that one may aspirate, or refill the syringe with one hand. 
It has an eccentric tip and is provided with a bayonet lock attachment which 
fastens the needle on. The needles are of an excellent quality of flexible steel, 
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small in calibre and of different lengths to suit the different anesthetic 
procedures (Fig. y). 
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always be sufficiently small and sharp so that it will never be necessary to 
incise the skin with a tenotome for the insertion of a coarse spinal trocar. 
The needle is introduced through the anesthetized skin over the hiatus, with 
bevel upward, and forming an angle of between 20° and 30° to the skin 
surface. 20 ’ 27 ' 28 > 42 > 43 There is a sensation of increased resistance as the 
sacrococc) ? geal ligament is reached, and a definite snap is felt as the needle 
pierces the ligament and impinges on the bone of the anterior sacral wall. 
Whenever the needle is felt to pierce a dense membrane, pass through a free 
space, then come in contact with bone, there is no doubt but that the sacral 
canal has been entered. The needle is then withdrawn very slightly and 
depressed 20 to 30 farther until it is in a position approximately parallel 
to the sacral canal, when it is advanced gently and slowly 4 or 5 cm. into the 
canal, along the median line of the body. It usually passes readily but may 
strike either the anterior or posterior wall of the canal a short distance inside. 
If it strikes the anterior wall, depressing the shoulder, or using the finger 
as a fulcrum placed on the needle 1 cm. from the skin surface, and elevating 
the hub, will also elevate the point into the centre of the canal. When the 
needle impinges on the posterior wall, pressure applied on the sacrococcygeal 
membrane at the site of juncture usually releases it. If these devices are 
unsuccessful the needle should be withdrawn and re-introduced a little higher. 

It is obvious that the ease of sacral puncture will depend on the size of 
the hiatus and the curvature of the lower sacrum. The easiest cases are those 
in which there is a partial sacral bifida, which allows the needle to be inserted 
higher than usual. If the ununited fourth or third sacral arches are not pal- 
pable in these cases, patency of the hiatus may be determined by perforating 
the occluding membrane with the small needle during the preliminary infil- 
tration of tissues overlying the hiatus. The hiatus is small when there is a 
fourth sacral spine, and especially when it is flattened anteroposteriorly. 
Thompson, in an examination of thirty-three sacrums, found the canal acces- 
sible to the needle in all cases except in one cadaver in which the canal was 
markedly curved and unusually narrow and flattened. In cases of small hiatus 
associated with marked curvature, it is probably best to perforate the sacro- 
coccygeal membrane with a small needle for infiltration, depending consider- 
ably on muscular sense for the proper insertion of the needle. This low 
sacral injection can then be associated with transsacral block for surgi- 
cal anaesthesia. 

Harris was unable to find an opening into the canal in two patients 
having a history of injury to the sacral region in early adult life. We have 
encountered four such patients with marked deformity and considerable bony 
overgrowth. In three instances in which the Kraske posterior resection of the 
rectum had been performed with removal of the coccyx and fifth sacral 
segment, no difficulty was experienced in puncture. 

Accidents . — When too much force is used in inserting the needle.or when 
the patient makes a sudden movement after correct insertion of the needle, 
the shaft may be broken. Cathelin reports two instances of broken needles 
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in iooo injections : one needle broken at the entrance to the canal was readily 
removed; the fragments of the second were removed from the body of the 
fourth sacral vertebra at necropsy six months later. It had not caused any 
trouble. Harris, Pickens, and Lynch have reported instances of sacral inser- 
tions in which the needles were broken. In our experience, an assistant made 
a satisfactory sacral puncture and during injection the patient jumped sud- 
denly, breaking the needle inside of the sacrum. It was necessary to remove 
the posterior wall of the sacrum before the fragment could be recovered. 

Injection of Solution . — After correct insertion of the needle the stylet is 
withdrawn and the injection begun. When the needle lies correctly, the solu- 
tion is injected almost without resistance. If considerable force is necessary 
the point of the needle may be buried beneath the periosteum and should be 
readjusted. If on injection a subcutaneous swelling appears, the needle has 
not entered the sacrum, but lies posteriorly in the subcutaneous tissues. This 
is the most common mistake in sacral puncture. 

The solution should be injected very slowly and gently. About half of 
the total quantity is injected without moving the needle. Withdrawal is 
begun as the injection progresses, until at the conclusion the needle point lies 
just inside of the sacrococcygeal ligament. During injection the patient may 
complain of cramps in the legs, which is proof of correct insertion of the 
needle and usually indicates too rapid injection. The injection is always 
painless when not made too fast. In a slow injection the solution diffuses 
gradually through the tissues of the canal, whereas a rapid injection may cause 
a collection of solution at the point of the needle, tearing the delicate vascular 
network of the canal, and resulting in hemorrhage. Lawen advises two 
minutes for the actual injection of the fluid. 

Proper precautions should be observed in order that intradural or intra- 
venous injection will not result. In the average patient the needle is not 
advanced high enough for puncture of the dura, but in those with partial 
sacral bifida, in which the needle is inserted higher than usual, and in females, 
this accident may occur. Zweifel reports a death caused by the injection of 
0.8 gm. of novocain into the dural sac. On the appearance of spinal fluid 
the needle was withdrawn,- but insufficiently, death occurring ten minutes later 
from paralysis of the heart and lungs. Goldenburg mentions a case in which 
the full dose was injected into the dural sac without causing trouble, save a 
complete anresthesia of the lower half of the body for forty-eight hours. 
Collapse has also been observed, probably from injection into the blood 
stream. Kronig reports a case of partial respiratory paralysis which he 
ascribes to injection into a sacral vein. 

In order to prevent such disasters one should watch closely for the appear- 
ance of blood 01 spinal fluid as soon as the stylet is withdrawn. As injury 
to veins may occur without the appearance of blood, aspiration should be 
practiced with a half-filled glass-barrel syringe before beginning the injection 
It either blood or spinal fluid appears, the needle should be withdrawn until 
aspiration is negative before beginning the injection. Changing the position 
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of the pelvis we regard as of little value, and we have never seen blood flow 
from the needle in spurts, as has Schlimpert. We have made dural puncture 
through the sacral canal four times. In one case, that of a man, the dural 
sac was entered i cm. from the sacral hiatus. The needle was withdrawn 
slightly until spinal fluid could not be withdrawn with the syringe and the 
injection then made successfully. In a small woman, spinal fluid was obtained 
when the needle was 2.5 cm. inside the sacral canal, the dural sac extending 
abnormally low. 

Amount and Strength of Solution . — The quantity and percentage strength 
of the novocain solution varies in the hands of different operators. Lawen, 
who first demonstrated the practicability of the method for operative work, 
recommends from 20 to 25 c.c. of a 2 per cent, solution of novocain and 
epinephrin with the addition of sodium chlorid and sodium bicarbonate. He 
also employs from 25 to 35 c.c. of a 1.5 per cent, solution of novocain bicar- 
bonate. Other formulas have also been proposed. Strauss adds sodium 
sulphate. Harris maintains that the efficiency of the solution is increased by 
the addition of calcium chlorid, and potassium sulphate has been employed 
for the same purpose. Bicarbonate of soda, sulphate calcium chlorid, and a 
number of other drugs were employed in combination with novocain in more 
than 500 cases in this series in an endeavor to increase the efficiency of the 
anaesthesia. Our experience has not indicated that the combination of other 
salts with the novocain results in a more satisfactory anaesthesia. 

Time and Extent of Anaesthesia . — The anaesthetic effect is more rapid, the 
nearer the nerve trunk lies to the bulk of the fluid injected, and it varies 
according to the size of the nerve trunk. In the average case anaesthesia 
appears first in the anococcygeal area in about four minutes. It radiates from 
this point, and in ten minutes covers the posterior surface of the scrotum and 
penis. It spreads laterally down the inner surfaces of the thighs about 10 to 
12 cm. Posteriorly there is complete relaxation of the sphincter ani with an 
area of anaesthesia covering the sacrum and buttocks. The anterior urethra is 
anaesthetized in from ten to twelve minutes. The meatus and internal sphinc- 
ters are generally the last to become anaesthetized. In most cases the intensity 
of the anaesthesia gradually increases, reaching its maximum in from twenty 
to twenty-five minutes. 

The distribution of anaesthesia is variable, especially the height, depending 
on the size of the sacral canal, the amount of solution injected, and the 
anatomic arrangement of the sacral contents. In the average case the greatest 
intensity of anaesthesia is manifested from the second sacral nerve downward. 
There are occasional instances of light anaesthesia in which the fourth and 
fifth, or the fifth sacral nerves are the only ones blocked. In many cases, 
however, the anaesthesia extends beyond these limits as high as the upper 
lumbar and lower dorsal nerves. Schlimpert and Schneider produced a high 
sacral anaesthesia sufficient for abdominopelvic operations. They injected large 
amounts of novocain, and employed deep preliminary hypodermic narcosis. 
This has proved to be a dangerous method, as toxic manifestations are often 
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supplement the sacral injection by local infiltration when required, failure to 
induce a satisfactory surgical anaesthesia will be rare. ’ 

Other disadvantages are the delay after injection before the appearance of 
full anaesthesia, fifteen to twenty minutes being required, and occasional toxic 
manifestations. Consequently, we have limited sacral anaesthesia, mainly to the 
superficial operations on the perineum and terminal rectum, to urologic 
examinations, and to obstetrics. It is the method of choice for cystoscopy and 
painful proctoscopy. 

Tianssacral Nerve Block . — Block of the sacra] nerves by the transsacral 
method, in the opinion of many operators, has overcome many of the incon- 



Fig 8 — Topographic anatomy of the sacral region The female figure to the left shows the rhom- 
boid of Michaelis, and the relation of the posterior superior spines to the lateral angles of this rhomboid. 
On the male figure to the right is shown the relation of cutaneous points o\er the foramina to posterior 
superior spines and sacral cornua 

veniences and disadvantages of the sacral and parasacral methods. We find 
that the best results are obtained by the use of a very low epidural injection 
for anaesthesia of the fifth sacral and the coccygeal nerves, and transsacral 
block, of the upper four sacral nen'-es. This technic gives a uniformly satis- 
factory surgical anaesthesia of a definitely limited height. 

j Technic of Transsacral Method . — With the patient in the same position as 
for the caudal injection, the lateral foramina are injected. The posterosuperior 
spine is identified, and a dermal wheal placed 2.5 cm. inward and 1 cm. down- 
waid, which in the average case marks the second sacral f 01 amen. Another 
wheal is placed just lateral and below the sacral cornu which represents the 
sacral notch or fifth sacral foramen. The distance between is divided into three 
equal parts by two more wheals, thus defining the third and fourth foramina. 
The first is then located by a wheal placed 2.5 cm. above that which marks the 
second foramen, following the same straight line (Fig. 8). 

The thickness of the soft tissues OA'erlying the sacrum is much greater 
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above and less below, which necessitates the employment of needles of different 
lengths in searching for the various foramina. Less discomfort is given the 
patient when the smallest needle possible is employed in searching for a given 
foramen. Usually an 8-crn. needle is used in perforating the skin over the 
second sacral foramen. It is inclined somewhat downward and slightly inward 
until it is thought to be perpendicular to the tangent of the sacrum at that point. 
It is then gently advanced until it either comes in contact with bone or passes 
through the foramen. If it comes in contact with bone it is gently withdrawn 
and another search for the foramen made. In this way the distance from the 
periosteum to the skin is estimated, and when, after repeated attempts, the 
needle seems to perforate a membrane, advances farther than before and still 
does not encounter bony resistance, it has passed into the foramen. It is 
unusual to insert the needle directly into the foramen at the first attempt. If 
this should occur, it would probably be better to withdraw the needle, direct it 
somewhat more obliquely, and locate the margin of the bone more superficially, 
thus verifying the correctness of the first position. The needle may then be 
re-inserted in the original position. 

The needle in the foramen is usually left in place to serve as a guide while 
search is made for the third foramen. A 5-cm. needle is employed for the 
next two lower foramina. After injection of the third and fourth foramina, 
the 10-cm. needle is inserted into the first sacral foramen. This foramen lies 
deepest of all, and prolonged search is often necessary to locate it. In order 
that the needle may advance perpendicularly to the plane of the sacrum, it 
must be inclined more toward the surface 'of the skin than in the other fora- 
mina. The foramina of the opposite side are next injected in the same 
manner. When both sides have been injected, the skin over the coccyx is 
tested for anaesthesia with a clamp. If it is insensible to pain the fifth 
sacral foramina are not injected; otherwise, they are injected in the man- 
ner described. ' 

After a little experience, six-segment sacrums may often be recognized 
by the increased distance from the cornua to the posterosuperior iliac spines. 
In such cases the second sacral foramen is nearer the interspinous line, so that 
often it is best to search first for the third or fourth foramen before marking 
the others with dermal wheals. Having located one foramen, the needle is 
left in place and foramina above and below are located, using the first as the 
starting point. 

Faulty technic may be rapidly improved by a study of the human skeleton 
and practice on a cadaver. It is important to remember the greater thickness 
of the overlying tissues near the base of the sacrum. If the needle is to be 
advanced perpendicularly to the tangent of the sacrum at any given point 
there will be the greatest obliquity to the surface of the skin in searching 
for the first foramen, less for the second, and scarcelv anv at all for the lower 
three foramina. Lateral inclination of the needle should be guarded against 

as after osseous contact the needle may be directed more laterallv and nass 
entirely off from the sacrum. ' 1 
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The needles should be introduced a greater distance into the upper than 
into the lower foramina. It is best to make the injection anterior to the 
median point of the foramen, moving the needle somewhat to and fro. Our 
measurements of the thickness of the sacrum at the different foramina indi- 
cate that inserting the needle 2, 1.5, 1, and 0.5 cm. into the sacrum in injecting 
the first, second, third, and fourth foramina, respectively, would be 
most accurate. 

Quantify of Solution . — The amount and strength of the solution employed 
varies with the size and resistance of the patient. For greatly debilitated 
patients and for relatively poor surgical risks, a solution of 0.5 per cent, 
strength is used, the amount being gauged more or less by the probable size 
of the sacrum. From 20 to 40 c.c. of the solution is injected into the sacral 
canal, then the sacral foramina are injected according to their size and the 
size of the nerve trunk to be blocked. The greatest amount should thus be 
injected into the first foramen, and the quantity for each successive foramen 
reduced by 1 c.c. : that is, 7, 6, 5, 4, and 3 c.c., respectively. From 75 to 
140 c.c. of the 0.5 per cent, solution has given uniformly complete antesthesia. 
When a 1 per cent, solution is employed, as is usual in robust persons, from 
20 to 25 c.c. is injected into the sacral canal and the posterior foramina in the 
same ratio as with the 0.5 per cent, solution. From 60 to 100 c.c. of a 1 per 
cent, solution has in all cases produced complete physiologic block. Ten drops 
of epinephrin are always added to each 100 c.c. of solution. 

Proper precautions must be observed in the preliminary preparation of 
the patient and in the search for the foramina so that the procedure will not 
be too painful. The proper preliminary narcosis of morphin and scopolamin 
should be given when needed, the amount being determined by the patient’s 
age, weight, and general resistance. The dose should be sufficient to allay 
apprehension, but not to produce a state of somnolence or twilight sleep. In 
many weak, debilitated, and bedridden patients, and particularly in the aged, 
no preliminary narcosis is necessary. For the average adult, morphin Y, g r., 
and scopolamin 1/200 gr. are given an hour before operation. Often, if 
patients are robust and of more than average weight, the dose must be 
repeated from one-half to one hour after the first administration. 

The greatest pain in searching for foramina is caused by making the 
dermal wheals, but it is transitory and usually well tolerated. In highly sensi- 
tive patients, ethyl chlorid has been recommended to anaesthetize the skin for 
the entrance of the needle, but we have found this to be unnecessary. While 
making the initial prick with the fine needle the thumb should be on the 
plunger, so that at the moment the needle enters the skin the solution can 
be injected instantly. In this way the puncture may sometimes be made 
without the patient’s knowledge. If the needles are sharp and bright there 
is no further pain unless the periosteum is roughly probed, which besides 
causing pain, bends the sharp point of the needle to a hook so that it tears 
the tissues when withdrawn and requires more force for penetration. Such 
needles should be discarded at once. Pain may occasionally be produced by 
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advancing the needle directly into a nerve trunk. The pain is sharp and 
lancinating, and is radiated through the pelvis to the genitalia or down the 
legs according to the nerve trunk reached. When this occurs the needle 
should be withdrawn from i to 2 mm. so that a perineural, and not an endo- 
neural, injection will be made. An endoneural injection of a large nerve 
trunk with the same amount of solution required for block by diffusion of this 
solution after perineural injection is more likely to injure the nerve trunk and 
result in post-anaesthetic pain. 

Therapeutic Application . — While Cathelin is usually given credit for sug- 
gesting the feasibility of sacral anaesthesia, his epidural injections were for 
the purpose of medication of the sacral nerves. He employed these injections 
in the treatment of sciatica, lumbago, the painful crises of tabes dorsalis, 
enuresis, and sexual neuroses. As the result of his experiences in more than 
1000 injections, he regarded it as a valuable therapeutic measure in pathologic 
conditions involving the sacral nerves. 

The most common therapeutic use of epidural injections in the Clinic is 
in the treatment of sciatica. Ott reports results in a series of forty-eight 
cases in which the sciatica pain was not due to diabetes, caudal tumor, or other 
causes of so-called sciatica. Repeated epidural injections, with the removal 
of possible foci of infection in a large percentage, resulted in permanent cure 
in 29 per cent., and in permanent amelioration of symptoms so that the patient 
was able to continue his occupation with a fair degree of comfort in 
37 per cent. In the remaining 34 per cent, no permanent beneficial results 
were obtained. 

These injections also seem to have a certain definite value in the treatment 
of intractable pruritis ani and vulva;. Smiley reports thirteen cases of anal and 
genital mixed pruritis relieved by this means, in eight of which other medical 
and surgical measures had failed to relieve. In pruritis ani he regards epi- 
dural injections as more satisfactory than surgical procedures. His patients 
usually required from two to four injections four or five days apart. We 
have known a case of intractable pruritis ani and vulva; of long standing to 
resist all other forms of treatment, and to clear up promptly after a single 
epidural injection. Others, however, do not respond after repeated injec- 
tions, the percentage of such cases being probably about the same as in the 
treatment of sciatica. 


Most of Cathelin 's original work on injection of the sacral nerves was 
carried out in an endeavor to cure incontinence. He reported good results. 
We have treated a number of cases of enuresis and incontinence by sacral 
injections, but without signal success. However, a number of these persons 
are incontinent as a result of some underlying pathologic condition, disease in 
the bladder, prostatic urethra, or a definite nerve lesion. We have injected 
repeatedly in several cases both normal salt solution and weak solutions of 
novocain. A small number of cases of incontinence may be the result of 
minor nerve defects or they may be psychic or habitual. Advice as to general 
measures, together with an impressive procedure, such as sacral anesthesia, 
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may have a temporary effect on some patients. In several cases definite cures 
were obtained, but it is difficult to determine the rationale of the treatment 
in these cases ; in the majority no change was produced in the degree of the 
incontinence. It was impossible to determine that the sacral anaesthesia was 
definitely the cause of improvement in any case. 

Obstetric Anccsthcsia . — Stoeckel first investigated the value of epidural 
injections in the control of the pains of childbirth. By the use of 30 c.c. 

of a 0.5 per cent, novo- 
cain solution he mater- 
ially reduced the pains of 
parturition, and in four 
cases terminated labor by 
the application of low 
forceps. Meeker and 
Bonar have recently made 
a study of the value of 
sacral nerve block anaes- 
thesia, both by tbe single 
epidural injection and by 
the transsacral method in 
a series of ninety obstet- 
ric cases. From the 
standpoint of the anaes- 
thetic, better results over 
a slightly longer period of 
time were obtained by 
the transsacral method, 
but the difficulties in the 
execution of transsacral 
block in the parturient make the epidural method the more practical, even 
though the height of anaesthesia is variable. 

All obstetrical operations in which the operative field lies within the area 
innervated by the sacral nerves can be painlessly performed under sacral 
nerve block anaesthesia. The unmistakable relaxation of the pelvic floor 
facilitates any operation attempted by way of the genital tract. Twenty-one 
forceps deliveries have been performed, of which ten were low, eight middle, 
and three high. The perineal relaxation not only facilitates the application 
of the blades, but shortens the duration of the operation, and reduces the 
number of perineal tears. The obstetrician is not only able to apply traction 
during uterine contractions, but also to induce the patients to cooperate by 
bringing their abdominal muscles into action. Other intra-uterine manipula- 
tions have been done, and tears of the cervix and perineum painlessly repaired. 

During normal labor the patients were instructed to bear down and urged 
to greater voluntary effort during the uterine contractions. Without proper 





Fig. 9a — Median longitudinal section of the pelvis anterior to 
the sacrum. The shaded portions represent the extent of anaesthesia. 
Note the variable thickness of tissues over the sacrum, and different 
direction of needles m entering the different foramina. 
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instruction and encouragement the parturients were likely to rest and delay 
the progress of birth until the pains were felt again. 

The effect on the uterine contractions was inconstant. In the majority of 
cases there was almost complete cessation of contractions within ten minutes 
after the injection was completed. This diminution rarely lasted more than 
twenty minutes ; the contractions then increased gradually in frequency, dura- 
tion and intensity until after a short time they proceeded normally. 

The greatest difficulty was the selection of the proper time to induce anaes- 
thesia. There was a 
tendency to induce it 
too early in primipara 
and too late in multi- 
para. In many cases, 
also, the time of de- 
livery could not be 
accurately foretold, so 
that injections were 
repeated in some in- 
stances as many as 
three times. In aver- 
age cases the maximal 
benefit from the in- 
jections was obtained 
when dilatation of the 
os had reached at least 
7 cm. in primiparas and 
4 cm. in multiparas. 

When, as the result of 
a patient’s cooperation, 

tnrrmnofprl rlnr sacrum \ The shaded portions represent the extent of anaesthesia. Note 
ltiuui ICI inilullcu UUI - t] le variable thickness of tissues over the sacrum, and different direc- 

ing the period of anas- of needles in entering the different foramina. 

thesia, it was without the usual noisy outcry, and often the patient was 
unaware that the baby had been born. Other patients felt dull pressure as the 
head slipped over the perineum. In many cases the perineum slid back from 
the head with such ease that the obstetrician was surprised, because a tear 
had seemed inevitable. 

Surgical Anccsthcsia . — It is in anaesthesia for operations involving the 
pelvic floor and viscera that block of the sacral nerves is most useful (Fig. 9). 
For two and one-half years, until January, 1924, we employed it in a large 
number of cases (Table I). 

The total number of failures was 97 (5 per cent.). All cases in which 
the sacral anaesthesia had to be supplemented by general narcosis were 
regarded as failures, even if the stage of analgesia was not passed. Since the 
patients in this series were not selected, several were included who were men- 
tally incompatible with local anaesthesia, and inhalation narcosis had to be 
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Table I 

Block of the Sacral Nerves 



Cases 

Failures 

Per cent. 

Operations on the prostate and bladder. 




Prostatectomy 

, . . 2/0 

16 

5-92 

Resection of bladder for carcinoma 

... 32 

3 

9-37 

Resection of bladder for diverticulum 

... 8 

3 

37-5 

Urologic examinations and manipulations 

... 585 

27 

4.61 

Operations on the rectum and anus. 




Posterior resection of rectum (Kraske) 

... ISI 

18 

11.92 

Hemorrhoidectomy 

• • 325 

6 

1.84 

Anal plastics (Fissures, fistulas, sinuses, excision 

of 



specimens, and so forth) 

,..144 

5 

3-47 

Operations on the vagina, uterus, and perineum. 




Vaginal hysterectomy 

. . 12 

5 

41.66 

Perineorrhaphy 

.. 18 

2 

II. 11 

Amputation of cervix 

•• 15 

3 

20. 

Combined perineorrhaphy, coloporrhaply and repair 

of 



cervical tear or amputation of the cervix 

• • 54 

4 

7-4 

Dilatation and curettage of the uterus 

• • 13 

2 

15-38 

Obstetrics 

.. 90 

it 

1. II 

Therapy. (Sciatica, pruritis ani, enuresis, incontinence, and 



so forth) 

• • 54 



Miscellaneous 

.. 46 

2 

4-34 

Total 

..1817 

97 

5-33 


t Repeated injections were employed in obstetric work which accounts for the low 
incidence of failures. 


resorted to for psychic reasons, even though block of the sacral nerves was 
complete. In a few instances the operation was delayed too long after block of 
the sacral nerves. In other instances the operation extended to structures 
outside of the anaesthetized field, as in transabdominal resection of the bladder 
and the combined abdominoperineal removal of cancer of the sigmoid. 

Anastliesia in Urologic Surgery . — The urologic surgeon, more often than 
any other, deals with persons having diminished function of the kidneys. 
An anaesthesia that will not appreciably increase the work of the kidneys, 
such as sacral anaesthesia, is desirable. The majority of patients presenting 
themselves for relief of prostatic hypertrophy or disease of the bladder, are 
usually well along in years, and frequently have also an associated urinary 
obstruction and renal insufficiency. Renal infection and chronic nephritis 
are common, and are responsible for the majority of deaths following prosta- 
tectomy and resection of the bladder. The anaesthesia employed is very 
closely associated with the incidence of undesirable post-operative sequelas in 
cases of urinary obstruction. Ether unquestionably predisposes to compli- 
cations of the pulmonary and cardiorenal type, and the incidence of post- 
operative bleeding, which greatly increases the liability to urinary infection 
is, comparatively, quite high following spinal anaesthesia. 

760 


SACRAL NERVE BLOCK ANAESTHESIA 

The epidural injection is very satisfactory and usually sufficient for peri- 
neal prostatectomy, but for operations on the bladder and for suprapubic 
prostatectomy, a complete transsacral nerve block is carried out, after which 
the patient is placed on his back for anaesthesia of the suprapubic region. A 
field block of the abdominal wall is employed, which results in greater relaxa- 
tion than infiltration of the line of incision. This facilitates the use of 
retractors and results in better exposure. - 

The suprapubic field block is also applicable in the second stage of prosta- 
tectomy, in which the suprapubic sinus is to be dilated. Wheals are placed 
above each pubic spine, then along the outer margin of the rectus abdominalis 
muscle, usually three on each side. After piercing the skin at the lowest 
wheal, deep injections are made beneath the abdominal aponeurosis in the 
same straight line at the outer rectus sheath. Perforation of the aponeurosis 
is easily recognized by the increased resistance to the advancement of the 
needle. After perforation the needle is advanced no further, but an injection 
from i to 2 c.c. of solution is made. Successive perforation and injections 
are made in this manner along the entire outer margin of the rectus, almost 
as high as the umbilicus. When the deep injections have been completed, 
subcutaneous, fanwise injections are made in the same plane, joining the 
wheals together. The same procedure is repeated on the opposite side. A 
longer needle is then passed obliquely downward behind the pubic bone and 
into the space of Retzius, where an injection of io c.c. of solution is made. 

For suprapubic field block, from 125 to 175 c.c. of a 0.5 per cent, novocain 
solution is necessary, depending on the size and obesity of the patient. 

All patients have been placed in the Trendelenburg position; the same 
retractors and' other instruments have been employed as in other methods of 
anaesthesia, and the operations performed in a similar manner. 

Anaesthesia in Prostatectomy . — During the last three years 526 prostatec- 
tomies were performed : 270 under sacral anaesthesia, 187 under spinal anaes- 
thesia, and sixty-nine under ether anaesthesia. 

Transsacral anaesthesia is well tolerated by old men, and in no case were 
there undesirable complications attributable to the anaesthesia. Not infre- 
quently the patient experiences a sense of distress or deep-seated pain during 
the period of enucleation of the prostate. This was especially noticeable in the 
subvesical and small, fibrous types of prostate, in which it was necessary to 
pull strongly on the tissues around the neck of the bladder in order to free 
the prostate. This discomfort was usually well borne, rarely lasted more 
than a few seconds, and the patient was without pain immediately after the 
enucleation. In sixteen cases (5.8 per cent, of 270) it was necessary to 
supplement the sacral anaesthetic with a general anaesthetic: ether, nitrous 
oxid, or ethylene. In several of these cases the general anaesthesia was only 
of short duration and was employed more for its psychic than for its anaes- 
thetic effect. A certain number of patients object to being awake during 
the course of the operation and demand a general anaesthetic. These cases 
must necessarily be included with the group of either partial or complete 
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failures. The percentage, 5.8, probably represents the minimum of failures 
in this type of case. 

A somewhat similar percentage, representing the group of actual failures 
of the anaesthetic, and cases in which general anaesthesia was demanded, is 
found in operations performed under spinal anaesthesia. In eleven (6.5 per 
cent.) of 1 67 prostatectomies performed under spinal anaesthesia, a general 
anaesthetic was required for completion of the operation. 

The anaesthesia used in the cases of prostatectomy during the last three 
years, together with the immediate operative and late mortality, is shown in 
Table II. Statistics for cases in which spinal and ether anaesthesia were 
employed are given in order to form a basis of contrast among the three types 
of anaesthesia. 

Table II 

Comparison of Different Types of Anesthesia for Prostatectomy 

Hospital mortality 
Patients Per cent. Patients Per cent. 


Sacral 270 51.33 9 3-33 

Spinal 187 35.55 13 6.95 

Ether 69 13.12 5 7.24 


Total 526 27 


The introduction of sacral anaesthesia has unquestionably been a factor in 
the lowering of the operative mortality following prostatectomy. The opera- 
tive mortality in cases in which sacral anaesthesia was employed is less than 
half that following prostatectomy under either ether or spinal anaesthesia. In 
patients recovering from operation, there was no difference in the late results 
following the different types of anaesthesia. Sacral anaesthesia does not 
entirety eliminate the possibility of respiratory infection, which, when it occurs 
following the administration of ether is usually attributed to pulmonary 
irritation from the anaesthetic. One patient in this series died from pneu- 
monia and pericarditis forty days after operation. Sacral anaesthesia defi- 
nitely eliminates the group of immediate deaths usually attributed to shock 
and cardiac disease. The earliest death in this series was on the fifth day, 
and followed post-operative hemorrhage and urinary infection ; one death on 
the eighth day was due to uraemia, and the remaining seven deaths, in cases 
in which sacral anaesthesia had been employed, occurred from thirteen to 
forty days post-operatively, but in no case was there any definite causal 
relationship between the sacral anaesthesia and death. 

Ancesthesia in Resection of the Bladder . — The success of sacral anaesthesia 
in resection of the bladder depends mainly on the extent of the resection and 
the tissues involved in the malignancy. Usually the sensation of the parietal 
peritoneum is not affected by sacral anaesthesia, but opening the peritoneum 
causes pain. Not infrequently, in tumors of the dome and posterior wall of 
the bladder, the peritoneum covering the bladder is involved and must Ire 
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resected. This usually requires a general anaesthetic. In the majority of cases 
of vesical neoplasm in which the peritoneum is opened, it is desirable to 
explore the abdominal cavity for metastasis, and a general anaesthetic is given. 
Occasionally a deep anaesthesia is produced which permits incision and 
exploration of the peritoneum ; in certain cases intestinal resection may be 
carried out, but when the anaesthesia is induced in the usual manner, this 

is rare. 

Anesthesia in Operations for Carcinoma of the Bladder. Sacral anaes- 
thesia, together with suprapubic field block, was employed in forty-two 
operations for carcinoma of the bladder. In ten cases the tumor was too 
extensive for removal ; radium emanations or needles containing radium were 
inserted in the growths in five cases, and in the remaining cases the bladder 
was drained. Ether was given in one case before the bladder was incised; 
there was a large tumor filling the entire bladder. In thirty-two cases resec- 
tion of the bladder was carried out, in certain of which as much as one-half 
of the bladder was removed. Ether was required in three cases : in one case, 
that of a morphine addict who required ether before operation, a very small 
amount was given; in the second, a transperitoneal resection of the bladder 
was performed, and in the third, multiple tumors of the bladder were resected. 

In four cases the peritoneum was opened and sutured to the base of the 
bladder below the tumorous growth, or else a transperitoneal resection was 
carried out. In only one of the four cases was the sacral anaesthesia insuffi- 
cient to complete the operation. In three cases in which one ureter was 
transplanted to a normal area of the bladder, the sacral anaesthesia was 
sufficient. Only one patient died following operation. Death occurred on the 
seventh day from pneumonia and multiple abscesses in the heart and kidney. 

Diverticula of the Bladder . — Diverticula of the bladder occasionally are 
very large, extending high up behind the bladder in an area not supplied by the 
sacral nerves. In dissecting out large diverticula an extensive area is usually 
opened, and the peritoneum is occasionally adherent to the sac. There were 
eight cases in which a diverticulum of the bladder was resected. Ether was 
required in three. In one of these the prostate was also removed (only 
one ounce of ether was given). In another there was a large diverticulum 
extending under the base of the bladder. In the third case the diverticulum 
was only of moderate size, but ether was necessary during the entire resection. 

Urology . — In the majority of cases extensive anaesthesia is not necessary, 
but there is a certain percentage of patients who require complete anesthesia 
of bladder and urethra. Etherization must be very deep to obtain relaxation 
of the bladder, and like spinal anesthesia, it necessitates hospitalization. The 
restless movements of the patient under general anesthesia greatly interfere 
with the accuracy and expediency of the examination. In contrast to this, 
the patient under sacral anesthesia is perfectly quiet, conscious and able to 
cooperate, and the bladder is dilated to a point impossible save with some 
form of nerve blocking. The wall of the bladder is completely relaxed ; there 
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is no pain or straining, which permits the surgeon to make a thorough, 
unhurried examination of the bladder and ureters. Sacral anaesthesia was 
induced in 585 cases for urologic examination. (Table III.) 

Table III 


Results of Sacral Anaesthesia in Patients Operated cn, Treated, or Examined 

for Uroloyic Conditions 



Cases 

Results 

Satisfactory Failures 

Operations and treatments. 




Radium needles .* 

Ill 

105 

6 

Transvesical treatment of bladder tumors: 




Figuration 

31 

31 

0 

Radium emanations . . .• 

27 

27 

0 

Urethral operations 

25 

24 

1 

Litholapaxy 

31 

30 

1 

Manipulation of ureteral stones 

51 

51 

0 

Prostatic punch 

1 7 

1 7 

0 

Cystoscopic examinations : 




Tuberculous cystitis 

74 

72 

2 

Malignant cystitis 

63 

58 

5 

Alkali phosphate cystitis 

9 

9 

0 

Pyelocystitis 


ns 

11 

Bladder stone 

8 

8 

0 

Submucous ulcer 

2 

2 

0 

Miscellaneous 

10 

10 

0 

Total 

585 

559 

26 


As a general rule, a single caudal injection gives sufficient anaesthesia for 
a complete cystoscopic examination. In cases in which a single caudal injec- 
tion is insufficient, or in which it is impossible to enter the sacral hiatus, it is 
necessary to inject the lateral foramina. Usually an injection of the first and 
second nerves is sufficient. 

Failure to induce complete anaesthesia by caudal injection most commonly 
occurs in small contracted bladders, such as are found in extensive tuberculous 
infection. In cases of malignant tumors of the bladder, the growth may 
involve a large area of the bladder wall or may have extended through the 
bladder wall to neighboring structures. In such cases, distention of the 
bladder may affect structures not anaesthetized by a caudal injection. There 
were no failures in cases in which either the first or the second, or all of the 
lateral foramina were injected together with the caudal foramen. 

Sacral anaesthesia is usually very satisfactory in irritable, inflamed blad- 
ders, especially those of tuberculous origin. In contracted, painful bladders 
which must be emptied every ten to fifteen minutes, the instrument is passed 
painlessly, the anaesthesia permitting a distention of from 100 to 150 c.c. 
during the entire examination, without a tendency to discharge. With sacral 
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or rectal strictures, excision of specimens from rectal tumors for diagnosis, 
painful proctoscopy, amputation of the prolapsed rectum, and posterior resec- 
tion (Kraske) of the rectum, have all been performed many times under 
this anaesthesia. 

The anaesthesia in the minor operations on the terminal rectum offers no 
special problem since the patients are usually in good general condition. 
Among patients suffering from cancer of the rectum, however, are many with 
associated nephritis, pulmonary and cardiac complications, general weakness, 
malignant cachexia, and secondary anaemia. In such conditions as these the 
advisability of eliminating the extra burden imposed on fhe vital organs by 
a general anaesthetic is quite obvious. The anaesthetic hazard in these cases 
may be considerably lessened by the use of sacral nerve block anaesthesia, 
which does not, as a rule, affect the general condition of the patient. 

Buie has recently completed an interesting statistical study of the surgical 
results in carcinoma of the rectum at the Mayo Clinic between January, 1910, 
and December, 1922. He showed that the surgeons are becoming more radical 
in their attempt to help more patients, which is evidenced by the increase in 
the operability of cancers of the rectum and rectosigmoid from 56 to 84 per 
cent, during this period. In spite of the extension of operability, the mor- 
tality has gradually decreased. It is quite probable that the improved pre- 
operative preparation and the improvement in surgical methods and technic 
are to a great degree responsible for this gratifying result. The increasing 
use of the two-stage operation is doubtless a contributing factor, while the 
use of sacral anaesthesia has materially reduced the risk of operation. The 
height of the growth is also a factor influencing mortality, which is 18.3 per 
cent, for growths in the rectosigmoid, and 7.44 per cent, for those in the 
rectum. We have made a statistical study of posterior resections of the 
carcinomatous rectum over a period of six years, ending January, 1924. The 
total number of such operations during this period was 392, with a post- 
operative mortality of thirty-four (8 per cent.). Any death occurring in the 
hospital following operation was charged as an operative mortality, even if the 
complications which caused death arose in the lung, kidney or other organs. 
One hundred and fifty-one resections were performed under sacral anaesthesia, 
with a mortality of 7.3 per cent., and 241 were performed under general 
anaesthesia, with a mortality of 9.5 per cent. 

Among the 151 nerve block cases we listed eighteen as failures because 
the administration of a general anaesthetic was necessary at a certain stage of 
the operation. When there is intolerable pain it is due to excessive traction 
on the bowel necessary to bring a high-lying growth down so that clamps may 
be applied above it. This traction is probably on the mesosigmoid, involving 
the hypogastric nerve plexus, and cannot be controlled by block of the three 
lower lumbar nerves. This same trouble is observed with low spinal anaes- 
thesia. Block of the sacral nerves alone anaesthetizes the entire pelvic floor, 
including the pelvic peritoneum, so that there should be no pain when this is 
opened, stripped from the rectum, or closed. 
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Sacral nerve block is not appropriate for the removal of high-lying growths 
by the combined abdominoperineal method. One of our failures was in the 
case of a sigmoidal growth which had produced complete intestinal obstruction 
for five days by intussusception. The sacral nerves were blocked and the 
abdominal wall anaesthetized by field block. The intra-abdominal manipula- 
tions were painful, necessitating the use of ether, since no intra-abdominal 
anaesthesia was afforded by the local anaesthetic procedures. 

Gynecologic Operations . — Operations performed on the genital tract 
under sacral nerve block have included carcinomatous ulcers of the vulva, 
perineorrhaphy, complete vaginectomy, the Bovee and Clark operations for 
cystocele, trachelorrhaphy, dilatation and curettage with insertion of the 
Baldwin tube, repair of vesicovaginal fistulas, excision of vaginal tumors, the 
Watkins interposition operation, and the Mayo vaginal hysterectomy. 

In malignant growths of the vulva it is best not to rely on circular infil- 
tration because of the wide extirpation necessary and the possibility of the 
spread of cancerous foci. Sacral nerve block affords a very wide area of 
anaesthesia, and is very efficient when used alone in these cases, unless the 
external anterior parts of the labia majora are to be included in the operative 
field, in which case infiltration from the pubic spines must also be practised. 

Vaginectomy has been performed in relaxed pelvic floors after hysterec- 
tomy in which the pelvic peritoneum was painlessly opened and closed. Repair 
of cystocele may be painlessly performed. Multiple perineal operations, such 
as dilatation and curettage, trachelorrhaphy, perineorrhaphy and hemorrhoidec- 
tomy, have been performed on the same patient under one anaesthesia. 

It is in the Watkins interposition operation and the Mayo vaginal hysterec- 
tomy that the borderline of usefulness of the sacral method is reached. In 
these operations, particularly the hysterectomy, the most difficult problem is 
the prevention of traction pain. Vaginal hysterectomy in this series was most 
commonly performed for uterine prolapse. The majority of the patients 
were obese, and had passed the menopause. The anaesthesia of the pelvic floor 
was usually satisfactory and the peritoneal cavity could be opened painlessly. 
Delivery of the fundus of the uterus through the vaginal and peritoneal open- 
ing for clamping of the broad ligaments is usually, the stage at which most 
pain occurs. Usually a small gauze pack is temporarily placed in the perito- 
neal cavity to prevent the intestines from protruding. Structures not supplied 
by sacral nerves, and consequently not anaesthetized, are thus encroached on. 
There is also tension in approximating and suturing the broad ligaments after 
the uterus has been removed. 

This pain from traction on the broad ligaments cannot be controlled by 
parametric injections, since the same amount of tension is still present bevond 
the area infiltrated, the parametric injections serving only to anaesthetize the 
uterus itself. In cases of marked relaxation and complete prolapse, therefore, 
the anaesthesia is usually sufficient for hysterectomy and may be followed 
by perineorrhaphy. 
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There were twelve cases of vaginal hysterectomy in this series. Seven 
of the patients were past sixty, and two past seventy years of age. Three 
weighed over 200 pounds. In five cases it was necessary to add ether or gas 
oxygen to the sacral anaesthesia during the deep manipulations, the combined 
method probably offering a bigger margin of safety in poor risk cases than 
general narcosis alone. 

Miscellaneous Operations . — Various minor operations have been carried 
out on the urethra, vagina, and rectum, and in the superficial tissues of the 
buttocks and gluteal folds. Vesicovaginal fistulas were repaired in twelve 
cases. There was almost always complete anresthesia of the vagina and of the 
lower portions of the bladder. In an occasional case, in which multiple repairs 
had been previously carried out and there was an extensive defect requiring 
considerable tension to close over, discomfort was experienced by the patient, 
but in no case was it sufficient to necessitate a general anaesthetic. In twelve 
cases a ureteral plastic operation for incontinence was performed. In the 
majority of cases the Kell}'' type of plastic repair with plication of the muscular 
covering on the posterior wall of the urethra was made. Vaginal operations 
were performed in nine cases : in one case a carcinoma of the vulva and vaginal 
wall was removed. In a second case a vaginectomy was performed, and in 
the others various types of plastic operations. 

In three cases coccygectomy was performed. The area at the tip of the 
coccyx, anesthetized by the lower sacral nerves, is the first to become anes- 
thetized, and no discomfort was caused by the removal of this bone. In three 
cases pilonidal sinuses were excised, and in two, cysts of Bartholin’s glands 
were removed. 

Complications and Sequclcc . — The concomitant complications of sacral 
anesthesia are, as a rule, not severe, provided the procedure has been properly 
executed. Most patients react more or less to the injection of novocain- 
epinephrin solutions into the sacral canal and foramina, the severity of the 
reaction depending on the strength and quantity of the solution, the amount 
of epinephrin, the speed with which the injection is made, and especially the 
sensitiveness of the patient to the effects of epinephrin and novocain. 

The most common cpmplications are rapid pulse and palpitation of the 
heart, most likely due to the epinephrin, although Lowsley reports the same 
effects in using a 2 per cent, novocain solution without epinephrin. Increase 
in the pulse rate from 20 to 30 beats a minute is usual, the patient at the same 
time experiencing a pounding sensation with the heart action. Sometimes 
there is precordial distress, and more rarely a sensation of constriction across 
the chest. In a few instances the pulse has been very markedly accelerated, 
in one instance reaching 180 for a time. A rise in blood pressure with the 
increase in pulse rate is usual. This is observed during, and immediately 
after, the injection and lasts but a few minutes. These complications, when 
marked, may be accompanied by an increased respiratory rate and dyspnoea, 
pallor, perspiration, and a feeling of giddiness. Still more rarely there may 
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be nausea and vomiting. Four patients had short periods of excitement, the 
longest being fifteen minutes. Patients may very rarely have a definite psy- 
chosis and require restraint. These four were somewhat confused temporar- 
ily, but after the conclusion of the excitement stages the operations were 
performed without incident. When such sequelae appear, the injection should 
be stopped until they improve. Judging from our experience, they need 
cause no serious concern. 

Cases of rigor, convulsion, syncope and collapse have been reported. 
Death has followed high sacral anaesthesia. There is no actual danger in the 
method when the correct technic is used and the anaesthesia restricted to the 
nerve distribution of the pelvic organs. 

There may be pain and tenderness at the site of the sacral injections 
for from four to five days, depending on the amount of searching necessary 
to locate the foramina. In cases of prostatectomy this was aggravated by the 
patients bearing their weight on the sacral region, and soiling with urine. 
There were three cases of infection of the area of injection with sloughing 
of the tissues over an area from 2 to 4 cm. in diameter. All three cases 
followed prostatectomy in thin patients. Since then such patients have been 
supplied with air cushions, and no further trouble has arisen. 

SUM MARY 

Anaesthesia of the sacral nerves is entirely satisfactory for most operations 
that are to be carried out in the field supplied by the sacral nerves. It entails 
practically no immediate or late risk for the patient, and has been proved very 
efficient and satisfactory. 

A knowledge of the posterior surface of both normal and abnormal 
sacrums and contiguous bony prominences is necessary in order to employ 
sacral anaesthesia successfully. Certain variations of the structure of the 
sacrum may influence the ease of induction or the result of the anaesthetic. 
The size of the sacral hiatus is variable. In the majority of sacrums the 
closure of the hiatus is over the fourth, occasionally over the third, and rarely 
over the first or second sacral vertebra. In a small number of cases there is 
an entire deficiency of the roof of the sacral canal. 

The normal sacrum is made up of five vertebra. Sacrums of six segments 
are frequently encountered, but sacrums of four segments are much rarer, 
only one such specimen being encountered in our series. The number of 
foramina to be injected varies with the number of segments. In the normal 
sacrum there are four foramina on each side. The foramina in the second 
sacral segment is the largest, and usually the most readily located and entered. 
The individual foramina, usually circular in shape, decrease in diameter from 
the first to the last segment. 

The sacrum is usually flattened above and has quite a pronounced curve 
below the third segment. Traumatic, or developmental deformities of the 
sacrum arc extremely rare and usually do not interfere with the induction of 
the anaesthesia. 
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Palpation of the bony prominences gives the most accurate knowledge of 
the location of the sacral hiatus and foramina. The posterosuperior iliac 
spines are the most readily accessible bony prominences and they usually bear 
a constant relationship to lateral foramina. 

In certain cases in which the operation is to be performed in a field 
supplied by the lower sacral nerves, a single injection of novocain in the 
sacral hiatus is sufficient. In the majority of cases the lateral foramina and 
the contained nerves, as well as the sacral hiatus,' were injected, inducing 
immediate anaesthesia which is satisfactory in practically all cases. A i per 
cent, solution of novocain, to which was added a small amount of epinephrin, 
was employed. Our experience has not indicated that the combination of 
other salts with the novocain results in a more satisfactory anaesthesia. 

Sacral anaesthesia was employed in 1817 cases at the Mayo Clinic. Satis- 
factory anaesthesia was not obtained in 97 (5.33 per cent.) of the cases. The 
highest percentage of failures occurred in cases in which extrapelvic struc- 
tures, not supplied by sacral nerves, were encountered. 

Sacral injections for therapeutic purposes were carried out in the treat- 
ment of nervous conditions, and a proportion of cases of sciatica were defi- 
nitely improved, but they were of very little practical value in the treatment 
of urinary disorders such as incontinence and enuresis. 

In obstetric cases sacral anaesthesia has proved very satisfactory in reduc- 
ing the perineal pain incident to the passage of the child, and it also permits 
a satisfactory relaxation of the perineal muscles, which greatly reduces the 
tendency to tear. Obstetric operations and manipulations may be painlessly 
performed under this anaesthesia. 

Anaesthesia of the sacral nerves has proved entirely satisfactory for most 
surgical procedures on the pelvic floor and viscera. It is especially satisfactory 
in urologic cases. The mortality following operations on the bladder, prostate 
and rectum is markedly reduced in cases in which sacral anaesthesia is 
employed. In urologic surgery many patients are encountered having a 
reduced renal function. Sacral anaesthesia, which in most cases does not 
increase the work of the kidneys, is especially desirable. 

Cystoscopic examinations and urethral and bladder manipulations may be 
readily carried out under sacral anaesthesia. Small contracted, infected and 
malignant bladders may be dilated sufficiently to make a complete, unhurried 
examination without discomfort to the patient. A single injection in the 
hiatus sacralis is sufficient for the majority of cystoscopic examinations 
and manipulations. 

Undesirable complications and sequelae are exceedingly rare following 
sacral anaesthesia. In no case did any permanent or lasting trouble develop. 
Occasionally in debilitated patients slight toxic symptoms followed the injec- 
tion of the novocain-epinephrin solution, but these readily passed off ; in the 
majority of cases the patient was perfectly well following operation and had 
no ill effects from the anaesthetic. 
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ADOLESCENT COXA VARA* 

By T. P. Noble, M.D., (Edik.), F.R.C.S. 

of Rociiestck, Mixn. 

FROM TI1K MAYO CLINIC 

Coxa vara is a deformity of the hip which is characterized by a depression 
of the neck of the femur in relation to the shaft. The angle which the neck 
makes with the diaphysis is altered from 130° to more or less a right angle; 
the bending in the adolescent type takes place at, or close to. the epiphysis. 
Besides the lowering of the head, this type presents an incurvation backward, 
accompanied by torsion of the neck in its longitudinal axis. 

Historical. — Fiorani, in 1881, first gave a clinical description of coxa vara, 
and Muller, in 1888, first established the relationship between the clinical 
syndrome and incurvation of the neck of the femur; his description is said 
to be based on a specimen obtained by resection undertaken for supposed 
tuberculosis of the hip. Kocher, in 1894, at a surgical congress in Berlin, 
first suggested the name coxa vara for the condition. Kermisson, in 1897, 
published a paper on the differential diagnosis of coxa vara and tuberculous 
disease of the hip. Up to this time the only etiologic factor, apart from the 
congenital type, was rickets ; other hypotheses now began to arise, such as the 
static, infectious, and traumatic, the last being intimately associated with the 
name of Whitman, who asserted that coxa vara often, if not always, occurs in 
adolescents, consequent to fracture or slipping of the epiphysis of the neck 
of the femur. 

General Considerations . — The angles of inclination, of declination, of 
Alsberg, and of extension may be used in the diagnosis and in measuring the 
degree of coxa vara. The angles of inclination and Alsberg are common to 
all types of coxa vara, the other two angles are entirely confined to the epiphy- 
seal or adolescent type, the former measuring the incurvation of the neck, 
the latter the rotation of the neck in its longitudinal axis. The angle of 
extension is most important from the point of view of diagnosis, and is meas- 
ured by noting the increase in the range of extension, without producing 
lumbar lordosis by Thomas’ test, with the patient at the edge of the table, 
and noting the increase in the range of extension. 

Pathology . — The bending seems to take place at or near the epiphyseal 
line; the femoral head seems lowered, but in reality it is the trochanter which 
is raised. Besides lowering the neck, it is incurved behind, and usually twisted 
on its longitudinal axis. The neck seems to bend just at the cotvloid margin, 
so that the posterior surface appears shortened and the anterior surface 

* This work was carried out at the Shropshire Orthopedic Hospital, Oswcstrv. 
England. 
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prominent and lengthened. In the X-ray 1 the head appears distinctly semi- 
lunar in outline, the cotyloid cavity lengthened longitudinally and diminished 
transversely, taking the form of an ellipse. In a certain proportion of cases 
there are also chronic arthritic changes. The cartilaginous covering of the 
femoral head disappears from its lower part, and sometimes encroaches on 
the superior border of the neck. The angle of declination, usually 12 0 , may 
become negative. 

The factor 2 at work in producing the incurvation of the neck, and its 



Fig. i. — R ontgenogram before treatment. 

twisting on a longitudinal axis is the iliofemoral ligament, one of the strongest 
in the body and extending from the anterior inferior spine to the anterior 
intertrochanteric line. This ligament fixes the leg in extension and offers 
considerable resistance to the external rotators of the thigh. When both 
attachments are approximated by a movement upward of the great trochanter, 
hyperextension takes place, and the external rotators take over the mastery, 
producing external rotation of the leg as a whole. This appears to give a 
satisfactory explanation of the incurvation of the neck, and the rotation of 
the neck on a longitudinal axis, both of which are really secondary to the 
elevation of the great trochanter. 
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The influence of injury is still a much debated point ; in most cases there 
is a history of injury, sometimes even a slight one, in other cases repeated 
injuries of a minor nature; in yet a smaller group there is no history of injury. 
The traumatic theory is not sufficient in itself to explain this type of coxa vara. 
First, there appears to be a juxta-epiphyseal softening and a slow giving way 
of the neck in that region, which may or may not have been accelerated by 
slight injury. A large proportion appear to give way gradually for a con- 
siderable period ; others after giving way slowly for a time appear to give 



Fig. 2. — Rontgcnogram after treatment. 


wav quickly, probably owing to trauma. Such juxta-epiphyseal softening 
appears to be something of the nature of late rickets. 

There is usually an elevation in the superior border of the neck, said to 
be an osseous reinforcement. It appears to be too far out for the epiphysis, 
but probably is the site of the original displacement. 

The neck shows modification of structure according to Wolf’s law, soften- 
ing and atrophy of the superior part, with reinforcement by compact bone 
in its lower part. 

Clinical Study . — Adolescent coxa vara comes on usually between the ages 
of twelve and eighteen years. The onset is sometimes marked by pain, but 
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often is quite insidious. The pain is usually associated with the rapid slip- 
ping, and sometimes at this stage it may be mistaken for coxalgia. The pain 
of a gradually produced coxa vara is slight; the deformity comes on gradually, 
elevation of the pelvis takes place on the affected side, and limping and limi- 
tation of movement result. The region of the hip is deformed, the great 
trochanter rises to a higher level than its fellow, and there is both apparent 
and real shortening. 

Both active and passive movements are limited according to the extent of 



Fig. 3 — Rontgenogram four months after treatment. 

the deformity. The great trochanter rises above Nelaton’s line and is further 
back than normal. Bimanual palpation, that is, the thumbs on the anterior 
superior iliac spines, and the forefingers on the tips of the great trochanters, 
gives a good approximate estimate of the relationship on the two sides. 

The triple deformity of the femoral neck produces a three-fold limitation 
of movement, abduction, flexion and internal rotation. In extreme cases the 
abduction is limited by the great trochanter coming in contact with the 
dorsum ilii. 

There is an increase in the range of extension which, without producing 
an under lumbar lordosis, is of value in differentiating the condition from 
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coxalgia. If untreated, the deformity steadily progresses and may go on for 
years, sometimes until the epiphysis is united, but often a much better result 
is obtained when the slip gives way suddenly and produces marked deformity, 
than if the hip gives way slowly. 

Arthritis a Complication . — In certain cases in which there has been 
arthritis of one or both hips, the neck seems to soften adjacent to the head, 
and a slow bending takes place, producing the triple deformity, as in adolescent 
coxa vara, in some cases slowly, in others suddenly. 

Treatment . — According to Whitman, there are three principles of treat- 
ment: (i) Correction of deformity, (2) fixation of fragments, and (3) pro- 
tection during the period of reconstruction. Repair of solutions of continuity 
in the neck of the femur takes place by internal callus alone ; external callus 
plays no part in the union; therefore the quality of fixation must be good, 
and this can be obtained by direct pressure. 

From the standpoint of treatment, patients with adolescent coxa vara 
may be classified in two groups : ( 1 ) Those seen early before the bones have 
been allowed to fix in the deformed position, and (2) those seen late when 
bony union has been allowed to take place in the deformed position. 

Group 1. — Under general anaesthesia, tenotomy of the adductors, forcible 
abduction and slight internal rotation are accomplished. This treatment is 
applicable to cases of sudden or gradual displacement; in both types a slight, 
soft crepitus is felt as the bones go into apposition. Fixation with the patient 
under anaesthesia, wide abduction with slight internal rotation for three 
months, and weight-bearing caliper for six months, is the usual form 
of treatment. 

Group 2. — If the deformity has been allowed to become fixed by bony 
union uncorrected, subtrochanteric osteotomy and wide abduction should be 
accomplished. The abduction should be confirmed by the X-ray, so that the 
new angle formed by the neck and the shaft forms about 125 0 to 130° ; the 
hip should then be fixed for three months in plaster. When there are marked 
arthritic changes associated with coxa vara, especially in bilateral cases, the 
head of the femur should be excised. 

Early diagnosis is important. All cases of slight injury to the hip during 
adolescence should be carefully X-rayed, and a weight-bearing caliper applied, 
if there is any suspicion of coxa vara. 

ABSTRACT OF A TYPICAL CASE 

J. M., a boy aged fifteen years, was examined June 12, 1922. Two months before 
he had fallen from a tree; lie got up and walked home, but he limped and felt slight 
pain, which continued. Six weeks later he again fell, and since then had been unable to 
stand or walk. 

Examination . — The right leg was in the position of eversion and adduction. The 
great trochanter was displaced above Xelaton's line. There were a few degrees of painless 
movement in all directions, but mostly in extension. The X-ray revealed adolescent coxa 
vara of the right hip. Operation was performed June 14. 1922. Tenotomy of adductors 
and forcible abduction with internal rotation were accomplished. October 3, 1022 the 
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patient was allowed to get up in a weight-bearing caliper. April 14, 1923, the caliper 
was discontinued. The range of movement in the hip was good (Figs. 1, 2 and 3). 
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THE RECONSTRUCTION OPERATION FOR ARTHRITIS 
DEFORMANS OF THE HIP-JOINT* 

By Royal Whitman, M.D. 

of New York, N. Y. 


The reconstruction operation may be defined as a mechanical adaptation 
of a hip-joint disabled by injury or disease to the essential requirements of 
locomotion. It was originally devised for ununited fracture, particularly for 
a class of cases in which the neck of the femur had been in great part absorbed 
or worn away, so that direct union of the fragments by any means was doubt- 
ful, and in which, even at best, function must be greatly impaired by loss 
of the neck and consequent limitation of abduction. In this operation the 
head of the femur is removed and the trochanter is cut from the shaft in an 


oblique direction with all 
its attached muscles so 
that the additional area 
thus obtained, together 
with the part of the neck 
that remains, may pro- 
v i d e a secure weight- 
bearing surface. The re- 
constructed neck having 
been inserted into the 
acetabulum, the limb is 
abducted sufficiently to 
permit the trochanter to 
be drawn down and im- 



Fig. x. — Showing complete loss of the neck after fracture of the 
neck of the femur. 2. Shows the reconstructed neck and the area 
obtained from removal and transplantation of the trochanter. 


planted upon the outer surface of the shaft. Thus by muscular tension, 
security of the new articulation is maintained, while the reconstructed neck 
and the transplanted trochanter restore the leverage for the hip muscles and 
permit a range of controlled motion that enables the patient to walk with 
security and to sit with comfort.f 

Recently the scope of the operation has been enlarged to include a number 
of other conditions, such as pathological dislocations or subluxations secondary 
to disease, in which the articulation has been in part destroyed. Cases of this 
class which require reformation of the acetabulum are not included in the 
present discussion, which is limited to the operative treatment of 
arthritis deformans. 


In typical cases of this type, the disease practically limited to the hip-joint, 
is of the so-called hypertrophic or degenerative form, affecting primarily the 
cartilage and underlying bone of the femoral head, as distinct from the 
generalized or infective group in which the soft parts are primarily involved. 

In characteristic cases the disease is of long standing, beginning with 

* Demonstrated before the New York Surgical Society, December 12, 1923. 

T Surg.. Gyn. and Obst., June, 1921. 
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indefinite symptoms of pain and discomfort in the joint and limb 

“ sciatic rheumatism.” 

The limitation of motion and the discomfort on changing from rest to 
activity become more noticeable and eventually the limb assumes an attitude 
of flexion and adduction, the compensatory upward tilting of the pelvis being 
mistaken usually, for actual shortening. At this stage a crutch or cane is 

required for locomotion 
and the patient, from an 
industrial standpoint, is 
practically disabled. 

The etiology is ob- 
scure, but whatever may 
be the remote predispos- 
ing or exciting causes of 
the disease, constitutional 
or local, irregularities of 
the joint surfaces, either 
the result of congenital 
malformation or induced 
a great influence on its 
by injury or disease, have 
inception, and more espe- 
cially on its progress when 
established, the articula- 
tion being gradually worn 
away and distorted by 
friction and pressure. 

Of the seven cases that 
form the basis of this 
paper, five were in 
females. Three of the 
seven, including the two 

,T„ Cas * e L X-ray taken ten months after the operation, shcm- males, were typical Cases 
mg the extremity of the neck and the transplanted trochanter f >j 

of morbus coxa; senilis 

both as to age, symptoms and pathological appearances. The fourth was in 
a woman of forty-eight years of age. The symptoms had become persistent 
twelve years before admission, but she had had since childhood, occasional 
discomfort in the joint. The pathological changes were similar to those of 
tne pieceding cases, but the cause may have been an incongruity induced by 
disease or deformity acquired in earlv Jiie. 

In the fifth case, a woman of middle age, the symptoms had followed a fall 
on the hip four years before admission which, if a fracture, had not caused 
immediate disability. At the operation only a part of the head and neck 
remained, indicating apparently a so-called absorption following injury. 

In the sixth case, in a woman of forty-five years of age, the symptoms 
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were first noticed after the birth of a child five years before, but if they were 
the result of infection, it was of a very subacute type. 

The seventh case was in a woman forty years of age. The symptoms had 
been noted eight years before and had increased noticeably after the birth of 
a child two years later. 

It would appear that the disease, at least in the typical form, usually begins 
in the head of the femur and that the cartilage first disappears on its inner 
and upper surface. The underlying bone loses its resistance and becomes 
flattened or otherwise distorted. The acetabulum is less directly involved, 
and the distortion is not marked 
until the flexion and adduction of 
the limb concentrates the pressure 
on its outer and upper border, per- 
mitting a subluxation of the joint. 

It may be noted in this connection 
that the museum specimens pic- 
tured in the text-books are usually 
of the most advanced type of 
the disease and quite unrepre- 
sentative of the class of cases 
under consideration. 

If a diagnosis were made at the 
inception of the disease, after the removal of all possible sources of infection, 
internal medication, combined with measures designed to improve nutrition, 
to check the tendency to deformity and to regulate the strain and pressure 
on the joint, might check progressive disability. But in advanced cases, such 
as those under consideration, treatment by rest or traction or splinting can 
be but palliative; for from the character of the disease it is evident that only 
removal of friction, the direct cause of pain and of the progression of the 
destructive process can assure permanent relief. 

The usual operative remedy has been arthrodesis to induce bony ankylosis. 
This, however, is an uncertain outcome because abduction of the limb, the 
attitude of election, separates the upper surface of the head from the acetabu- 
lar roof to which it should be apposed in order to secure union, and in a 
large proportion of cases, although sufficient restriction of motion may be 
assured after prolonged fixation to relieve pain, there is recurrence of a certain 
degree of flexion and adduction deformity after the support is removed. 
Fixation at the hip in patients of this class entails also the disadvantage that 
assistance is required in dressing. 

The only alternative to arthrodesis has been resection, an operation 
recently described by Groves ( Br . J. Surg., Oct., 1923). The head of the 
bone is removed through a posterior incision and the extremitv of the neck, 
covered with a fascial flap, is inserted into the acetabulum. This operation 
is effective in removing the disease, but it is defective from the functional 
standpoint because the trochanter is brought into contact with the rim of the 
acetabulum thus mechanically limiting abduction. This is a very important 
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Fig. 3. — Case I. Showing the pathological changes in 
the head and the area removed. 





1'IG. 6 . — Case III. Showing hypertrophy and subluxation. Fig. 7 . — Case III. Alter operation, illustrating fixation of the 

trochanter by a bone screw. Operation performed by Doctor 
Wagner of the Assistant Stall. 
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defect because in proportion to lessened muscular control, physical weakness 
or limited motion, the more essential for security is the crutch-like support 
of an abducted limb. This ability to spread the legs apart is dependent upon 
the length and angle of the femoral neck and the lateral projection of the 
trochanter which assures muscular leverage. 

In considering the operative relief of arthritis deformans at the hip- 
joint from the functional standpoint, the objects to be attained are, in 



order of importance: ist, 
the removal of a destruc- 



| five process and thus to 
I check progressive disabil- 
j ity; 2nd, security in 
j weight bearing, which im- 
plies a sufficient range of 
abduction ; 3rd. the restor- 
ation of a fair degree of 
1 voluntary motion. 

From this standpoint 
the reconstruction opera- 
tion has manifest advan- 
tages over other treatment. 
It is conducted as follows : 

The incision is in the 
< shape of a half U, begins an 
inch below and behind the 
anterior superior spine and 
crosses the femur at a point 
about three inches below the 
apex of the trochanter. The 
deep fascia is dissected back- 
ward and the interval between 
the tensor vaginae femoris and 
gluteus medius opened, expos- 
ing the capsule. With a wide 
chisel the base of the trochan- 
ter is then separated from the 
shaft in the line of the neck 


eiViow'iTTrr ef Ki arthritis deformans in a man of sixty years, and with its attached muscles 

is , ” r " ri " 1, " ,ar<1 Tl,c T “' 0 

is op ‘T a ,‘ ,d , ? T 

curved chisel the greater part 
of the head is removed, the design being to include all the cartilage, the marginal exostoses 
and as much of the underlying bone as may be involved in the degenerative process, 
including in some instances a part and in others, all of the femoral head. This articulating 
extremity is made round and smooth with a chisel and file, and is then inserted into the 
acetabulum the cartilage of which, except on the outer and superior margin, is usually 
fairly normal. And since in the abducted attitude there is little direct contact between 


the two there would seem to be no necessity for covering the neck with fascia, although 
this has been done in some instances in which the bone seemed particularly soft. A thin 
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section of bone with the overlying muscle in the form of a flap, is turned back from the 
upper and outer surface of the shaft and the limb having been adducted sufficiently, the 
trochanter is brought down so that its base may be apposed to the bare surface on the 
outer part of the shaft, where it is fixed by deep sutures through the overlying tissues 
or by a bone screw. The wound is closed 
in layers and a long plaster spica is applied 
in the extended and abducted attitude. This 
remains for several weeks in order to 
assure the fixation of the trochanter in its 
new position. The after-treatment will 
vary according to the circumstances of the 
patient. If early locomotion is desired, as 
in the cases in which the hospital expense 
is a burden, a short spica extending only 
to the knee holding the limb in about 20° 
of abduction is applied and the patient is 
discharged on crutches, weight bearing be- 
ing permitted if it causes but little dis- 
comfort. In cases which remain under 
supervision the limb is usually suspended 
from a frame by pulleys, and passive and 
later voluntary movements are begun, 
regulated by the degree of discomfort. 

The most important factor in the after- 
treatment being persistent, methodical 
stretching of the limb outward to the 
proper degree of abduction and backward 
to complete extension, thus checking the 
tendency toward the former attitude of flexion and adduction and resulting compensatory 
shortening of the limb. 

As all the operations have been performed practically within a year and 
several very recently, one can not report on final results. The first operation 

was performed in November, 1922. 
This was a typical case of morbus 
coxre senilis. The patient, a chauf- 
feur, sixty years of age, was com- 
pletely disabled because he could 
not get in or out of his car. When 
last seen he stated he could walk- 
five miles and that he could sit 
with comfort. The immediate 
effects in all the cases have been 
satisfactory. The deformity of the 
adducted limb and tilted pelvis has 
been corrected, the range of motion 
increased, and the pain on move- 
ment and weight hearing has been reduced to discomfort. It would appear 
furthermore, that the patients may he assured of progressive improvement a^ 
contrasted with progressive disability and that the results alreadv attained have 
substantiated the theory on which the treatment has been based. 
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Stated Meeting Held May 14, 1924 
The President, Dr. Eugene H. Pool, in the Chair 
RADIOTHERAPY in HODGKIN’S DISEASE 

St. Lu ke' s °H o spiuil fwnsnrv^Senten Wh ° had ?? plied for treatment at 

of the left side of the nech of'hr^ i'Y , 3 ’ U) - 9 ’ w,th a hist0 D of swelling 
years of age. Back of the Z ■ durat, I on ; At this time he was ten 

up of rather soft discrete H-inrlc 1 16 Jaw on , t le ,eft Slde was a mass made 
spasm of the sterno ^-mastokf ^ 8 * 6x 4 cm. There was 

molar tooth with a lame envitv Th* f d % In ? e 0Wer j aw tIlere was a 
as ragged in spite of his having wi f t0 ”fi 00 tle same Slde was described 
further abnormalities noted. g ‘ 3 tonsiIlectom y several years before. No 

cations. The e ^jad''too^h d was C extracted ^ 1S T] le with locaI appIi " 

glands did not clear tin A *1-11 1 condition improved but the 

reported as typical Hodgkffi’f disease * An" f ° r d ! a g nosis and was 

was negative for media^Hnnl „ Y* Se ' A l of die chest a f this time 

therapy. Two fractional treatm 1 ar gement. He was referred for radio- 
A year later he retnrnS deared up the nodes in a month's time, 

present two weeks. Two 1 n , ume !,? us smad nodes which had been 

ceeding year. rses rad iotherapy were given in the suc- 

treatment. Mother^ thi^pv^^ ’ . niorf : dlan ^ our years after original 
high school and took n^ bT;T inatl °T dl ^ Ught 1 he tired easily > but he was in 
The whole posterior Srie Kw °- tier f 0) ' S 'i He l0 ° ked a . ,ittle paIe ‘ 
making a mass about to JL • r 6 sld T e neck was hlled with glands, 
was a mass of Jknds nnT “ diameter - J«* back of the angle of the jaw 
neck, axflS a^ g pots ab S ut 5X7 cm ' R « lrt side °f 

palpable in healffi SnWn * l , fe ,Y tlny nodes . no } more than are oft en 
Patient and his mother ct + n ? P a p . ab e ‘ ^" 0 mediastinal dulness, no cough, 
swell in winter^ ft ? ried in size and were more likely & to 

ment. where under treaf \ +? Was ?" e ^ erred hack to the radiotherapy depart- 
The notahle W f T e nodes a S a ’n cleared up. 
the left side of the^ne^ ° f r thls ca f e are recurrent glandular swelling of 

apparent restriction of u™ bi ° pSy aS Hod S kin ’s disease ; the 

therapy and the PV( . p ii isease to this area ; the prompt response to radio- 
half years after ^ Ient .f neraI h eal t h without, at this time, four and one- 
of the examinintr nn fu’ , evid< ; n ce of the disease. According to the authority 
from this bov wl! o ogist, the sections obtained from the glands removed 
rom this boy were positively typical of Hodgkin’s disease. 

f rni ? R ,' W Y LIAM B - CoLEY said that these cases are difficult to differentiate 
ymphosarcoma, particularly with the absence of liver- and spleen- 
nvo vement. is was illustrated by a case which he had had at the 

786 



RENAL TUBERCULOSIS 


Memorial Hospital ten years ago. with a history of tumors of the neck, and 
which was regarded as a lymphosarcoma. One of these tumors was removed 
and pronounced by the pathologist of Bellevue Hospital as a lymphosarcoma. 
About a year and a half later the tumors recurred locally and the patient 
was referred to the Memorial Hospital as an inoperable case. She then had 
a mass of glands in the right cervical region, one of which was removed for 
diagnosis. The condition was pronounced Hodgkin's disease by Doctor 
Ewing. The patient was treated by prolonged toxin injections combined with 
the X-ray. During her six months’ stay at the Memorial Hospital she showed 
marked improvement ; but later on developed a condition of the lungs which 
was believed to be metastases, and the case was regarded as hopeless. She 
was then lost sight of, until eight years later, when Doctor Coley was called 
in to see her for an acute abdominal condition, which caused her death a few 
days later. A careful examination at this time by Dr. William A. Downes 
and himself, failed to show any evidence of the old Hodgkin’s trouble. 

RENAL TUBERCULOSIS 

Dr. Charles E. Farr presented a woman, thirty years of age, who entered 
the New York Hospital, June 7, 1919, and was discharged June 21, 1919. 
She then had a typical attack of acute appendicitis with high temperature, 
rapid pulse, a rigid and very tender abdomen. There was a history of right- 
sided pain since childhood with recurrent attacks of indigestion about every 
three weeks. Operation was performed at once. The appendix was acutely 
inflamed and apparently about to perforate. It Avas removed. Exploration 
showed an extensive tuberculous involvement of the tubes, ovaries and pelvic 
peritoneum. A bilateral salpingectomy was done and the wound closed. 
Recovery Avas uneventful except for a slight breaking doAvn of the Avound. 
This drained a feAv drops of serum for a long time. Microscopical examina- 
tion of the tubes shoAved extenswe old lesions of tuberculosis Avithin the lumen 
but none on the outer surface of the sections examined. The outside Avas 
coA r ered Avith fibrino-purulent exudate. 

During this stay in the hospital the urine shoAved a marked trace of 
albumen and a feAv Avhite blood corpuscles. There Avas considerable acetone 
and diacetic acid. There Avere no urinary symptoms and the frequency of 
urination Avas normal, three to five times a day. Recovery Avas uneA r entful, 
the general health improved and she returned to Avork, against advice. Pain 
in the right side continued. The menses Avere normal, regular and painless. 

In February, 1920, micturition became frequent and painful Avith some 
blood for a period of tAvo months at the onset. Frequency ran up to fifty 
times per day and the pain Avas excruciating. Pain in the lower left abdomen 
began and greAv steadily Avorse. It Avas paroxysmal at first but soon 
became steady and very seA’ere. There Avas slight fever, no night SAveats, 
about ten pounds loss in Aveight and much loss of strength. The appetite 
remained good. 

Examination showed a pale, anaemic girl with a suspicious spot at the 
right apex but no active lesion, tenderness over both kidneys, especially the 
left, and some rigidity of the abdomen. The loAver lumbar spine presented a 
tender prominence and X-ray shoAved a definite destructive and productive 
lesion of the fourth and fifth lumbar vertebrae. 
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Cystoscopic examination, July 29, 1920. Urethra inflamed. Instrumen- 
tation very painful. Bladder capacity 60 c.c. No residual. The mucosa 
of the fundus, and especially just back of the trigone, was severely inflamed. 
Few tabulations were noted. Mucus was marked. The right ureteral orifice 
was inflamed but normal in size and position, the left was even more inflamed. 
The vesical orifice was inflamed, cedematous and showed an irregular outline. 
Catheter passed on the right without obstruction and with slight trauma. 
Three minutes flow gave 15 c.c. of slightly bloody urine. Phenolsulphonephth- 
alein appeared in six and one-half minutes and gave 8 per cent, in fifteen 
minutes. Microscopical examination showed pus and a few red blood cells 
Tubercle bacilli were not found. Urea .2 per 100 c.c. 

The left ureter was easily catheterized and yielded 5 c.c. in three minutes. 
The urine was hazy. There was no trauma. The dye appeared in three and 
one-half minutes and was 9 per cent, in fifteen. The urine contained pus, 
no red blood cells, gave urea .1, and showed the presence of tubercle bacilli. 
The total dye excreted in the first hour was 34 per cent., in the second 11 
per cent., a total of 45 per cent. Advice was given against operation by the 
consultant because of the probable bilateral involvement. Bladder irrigations 
and instillations were tried without avail, as were various drugs. On August 
24, another cystoscopy was done, showing an advancing process with ulcera- 
tions of the trigone and the left ureteral mouth. The right side showed no 
definite tubercular ulcerations. Left nephrectomy was advised even in the 
presence of presumed bilateral trouble, as the condition was getting desperate 
and the left kidney was definitely the worse. On August 27 the kidney and 
upper ureter were removed without difficulty. The upper pole showed a patch 
3 cm. in diameter, mottled yellow with white spots, resembling tubercles. 
Microscopic examination showed tuberculosis of the kidney and ureter and 
also a minute papillary adenoma, benign in character. 

There was a rather sharp reaction to the operation, but improvement 
slowly followed. The bladder symptoms were most distressing. The wound 
healed per primam but broke down later with slight serous discharge for 
many months. Spontaneous healing eventually occurred. The patient’s gen- 
eral condition was miserable for about a year but slowly improved. The 
bladder is not yet clear but has markedly improved. The urine still contains 
considerable pus and mucus. Urination now is nearly normal in frequency 
at night and during most of the day. The patient now weighs more than ever, 
about 130 pounds, a gain from about 80 pounds at the worst. She works 
every day and aside from the long-persisting pain in the right side and occa- 
sional frequency of micturition, considers herself well. 

This case was considered to be bilateral by all the consultants, but absolute 
proof is lacking. Even if it was not, recovery from such extensive and 
generalized tuberculous lesions is noteworthy. It reflects credit especially on 
the courage and “ will to live ” of the patient. 

Dr. Robert T. Morris said, regarding the infection of kidneys, ureters 
and bladder in a case in which the tubercle bacillus was not actually found, 
the speaker felt that perhaps a virulent colony of the colon bacillus might have 
been responsible. Sometimes this bacillus will act as a terminal infection 
after actual recovery from tuberculosis. Frequently colon bacillus invasion of 
the urinary tract is mistaken for tuberculosis and in that case is amenable 
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to treatment with vaccines, urotropin and attention to the focus of colon 
bacillus invasion. 

PERITHELIOMA OF THE CAROTID GLAND 

Da. Charles E. Farr presented a woman, twenty-seven years of age. 
who entered the New York Hospital, June 13. 1923, and was discharged 
June 2i, 1923. Her chief complaint was of loss of strength and of a 
swelling in the right side of the neck. This had been noticed three or four 
vears, had grown slowly, was tender, sensitive to cold, but had caused no 
real anxiety. She felt weak, tired and run down. 

The past history was negative. Her health had been good up to live years 
ago when she had her tonsils removed and her teeth cared for. She has had 
occasional gastric upsets. 

Her mother died of a car- 
cinoma of the breast. 

Physical examination 
revealed nothing abnor- 
mal save the swelling in 
the right side of the neck. 

This was 4x2 cm., rather 
lower than the top nodes 
of the deep chain, hard, 
slightly tender, attached 
deeply but not to the skin. 

It was considered a tuber- 
culous node and operative 
removal was advised. Her 
general condition was 
fairly good, the lungs 
were clear both by clini- 
cal observation and the 
fluoroscope. 

Operation w a s p e r- 
f or m e d under nitrous 
oxid-ether anaesthesia, the ~ , , , , , . 

t . Fig. 1. — Perithelioma of carotid gland 

growth being exposed by 

a transverse incision. It was found lying in the bifurcation of the common 
carotid and was at once recognized as a tumor of the carotid body. The mass 
was encapsulated but was strongly adherent to the sheaths of the internal 
and external carotids. Sharp dissection was necessary and considerable of 
the adventitia of the vessels was removed with the tumor. The grooves made 
by the vessels in the growth were well marked after removal. 

Recovery from the operation was uneventful and the result has been 
excellent. The patient has recovered her strength and weight and feels a 1 - 
well as she ever did. She had a number of X-ray treatments by Doctor 
Renter . spent the summer at the shore and has been able to keep up her full 
duty as a nurse ever since. 

The pathological report is as follows : The tumor mass is 3 y 2 x 2 x 2/ cm. 
It is smooth, covered with a thin capsule and the cut surface shows a firm 
gray tissue with slightly softened centre. Frozen section shows the lesions of 
a perithelioma of the carotid gland. Examination by Doctor Stillman. Para- 
ffin sections confirms the diagnosis of perithelioma. ( Fig. r.) “This name 
is objected to on the ground that the cells are not comparable to the so-called 
perithelial cells found in other structures. However, until the nature of the 
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nature of tire ce„s 

adhere to the origin*, nomenCatu’re.” We theref ° re 

ence ^TS? T *”** ^ 

siae, the patient ““ b “‘ "?> ~ 

s 3 ears Jater WIth sign of recurrence. 
D SARCOMA OF LEG 

mechanic, who entered the^ew Yoidf H t * lirt - v ' one years of age, a 

Doctor Gibson, Deee ml 7 ^” liiS^^ ^ 

^ IS chief complaint was 
of a bleeding mass in the 
right leg just above the 
ankle. 

The present trouble 
began in 1911 when he 
sustained a compound 
fracture of the right tibia 
and fibula near the ankle. 
Before the wound healed 

j | a swelling was noted in 

i : t h e surrounding tissues 

and has continued to in- 
crease slowly ever since. 
The w o u n'd eventually 
healed but in 1915 it was 
crushed open between two 
barrel s. He spent a 
m o n t h in hospital and 
again the wound healed. 

In 1918. he entered an- 
other hospital and the 
growth was excised. The 
growth promptly recurred in the mw ' vound h e a 1 e d but the 

a myosarcoma. margins. The growth was pronounced 

Bus time began to bleed!” 1 Pah? was hiT S ° br - oke throu S h the skin and 
the great toe. The past history nt ’ jumping and radiating to 

years of age, which was treated 7’iHf IVG exce P t f°r a chancre at nineteen 
The family history is negative Ph WCre - no . secondai T manifestations, 
fungous mass just above the nVh t examination revealed a large, soft, 

skin. There was an old operative J ext ending well to the sides under the 
granulating tissue 5 cm in diamefe a ” d f- bleed]n g mass of smooth red 
lateral masses are LSfluSuS ? ^r protrudmg from it. (Fig. 3.) The 

groin and in the axillas The nafient re afC 3 4 W eid arged nodes in each 
normal blood count and negatn e Wood wL" CXCellent generaI COndition with 
was put on a vigorous mixed 444 ? Wassermann on two occasions. He 

X-ray examination 1,4 reatm ,ent without benefit. 

with a tumor in the soft parts sL° d 4 eaIe< J fracture of the tibia and fibula 
s °tt parts, suggestive of periosteal sarcoma 
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SARCOMA OF LEG 


A biopsy was done January i, 1921. “ The growth is composed of closely 
packed spindle cells of medium size, showing a moderate number of mitotic 
figures. It is transversed by many irregular channels lined with endothelium, 
some of which contain blood. Diagnosis, spindle-cell sarcoma.” (Fig. 2.) 

On January 8. 1921. the leg was amputated above the knee. The speci- 
men was described as follows : “ There is a new growth on the ankle with skin 
absent in part. It is 5 cm. in diameter, raised 2 to 3 cm., and there are 
lateral masses the size of hen’s eggs, with intact skin. On dissection the 
growths are located in the subcutaneous tissue. The growths on the side 
of the ankle are sharply demarcated and only loosely connected with the 
periosteum of the tibia. About 5 cm. above the growth is a thickening of the 



Fig. 3. — Sarcoma of leg. 


cortex, resembling an old callus. Microscopical sections of the tumor present 
the features of a spindle-cell sarcoma. The cells are of medium size. Blood 
sinuses are numerous.” 

The stump healed kindly, the post-operative reaction was mild. Two 
X-ray treatments were given before operation without apparent benefit. Three 
series of post-operative treatments were given in the succeeding three months, 
all in the inguinal region. What seemed a definite recurrence in the slump 
was noted during this time along with masses of enlarged nodes in the groins. 
No sections were made. Repeated examinations with radiograms at regular 
intervals since have failed to reveal any signs of recurrence or of metastasis. 
His general health is excellent. 

The chief interest in this case, aside from its prolonged course and appa- 
rent cure, is in the speculation as to the source of the growth. It was gener- 
ally considered in the hospital to be a periosteal spindle-cell tumor arising 
from the tibia, but a critical examination of the available data leaves an 
element of doubt. 

Dr. Douglas Symmers (by invitation) said that he was impressed by 
Doctor Farr’s statement concerning the duration of the patient’s illness, the 
situation of the growths and their color, and he wondered if it might not 
represent a variety of sarcoma which had originated as a granuloma. He 
referred more particularly to the so-called multiple idiopathic hemorrhagic 
sarcomata of Kaposi, the clinical features of which reminded him of Doctor 
Farr’s patient. He had had the opportunity to study several cases of 
this variety of disease, and recognized two histological types — one a chronic 
productive inflammatory or granulomatous lesion, the other a spindle- 
cell sarcoma. 
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who entered th e S Nevf York ^-JosStnl 3 7 ?™"’ tw enty-eight vears of a^e 
September 15, 1920, on the Cornell Division ^e^ice 9 of’ d"'! Wa % dischai Ted 
chief complaint was pain in the lower abdomen ^/. D . oct ° r 1 G]bso »- Her 
year, was worse on the right side and rcrnrr 1 ' , V S lad Hsted about a 

station and fever. She had had a ^seve“ athd ^^ t W f 
. There had been a previous admission to tit tr • • JS befor ? admi 'ssion. 

history. Following a miscarriage there was a mnrl/T 7 I91 ~. with a similar 
a curettement was done and lacerations of amod f rate!c »corrh fe a. For this 
,he anKsthetic *■* ~ 

■m negative. Recovery was 

uneventful and the patient 
remained in good health 
until the second admis- 
sion. She had had pre- 
viously two healthy chil- 
dren. Her family and 
past history were negative. 

Physical examination 
on the second admission 
1 to reveal am thing 
rortliy except mod- 
tenderness in the 
abdomen and also 

marked tenderness 

in the fornices. 

Lapai‘otomy was done 
July 26, 1920. There 
were a -number of small 
subperitoneal and mural 
fibroids, the largest 2 cm. 
in diameter. This latter 
was mural and was re- 
usual difficulty in doino- a sin-mi* moved with more than the 

normal, the appendix mildly inflamed 1 The tubes and ovaries were 
was also inflamed and full of rTm * , ■ was removed - The gall-bladder 
operation was uneventful ' and was reni °ved. Recovery from the 

small fibroid° tumour cm lUmor niass was as follows: “A 

Microscopical examination of a and a . noth ? r the siz e of a French pea. 
the uterus with evidences of a fiirluV 1 ® ectl0 J 1 _ shows a very cellular mvoma of 
with single and multiple eiant ^ '^^.proliferation of the cells. Giant cells 
Whether the growth shows invnc - 61 mcbcate sarcomatous transformation, 
section. Grossly the tumors annJ 6 proper t les cann . ot be decided from the 
involutional. The °all-bladrW C eF 31 c ' rc umscribed. The appendix is 
yellowish-white facetted stnnps cbr . onic inflammation and contains 30 
and muscularis.” There ls marked atrophy of the mucosa 

uterus and this wa^done!' August” r Hlser it was deemed wiser to remove the 

the uterus to the cervical stimm I ?f°’ j be * ubes . and ovaries along with 

either grossly or microsconiYall ^ ab at ? d> Nothing abnormal was noted 
} microscopically save a tiny fibromyoma near the cervix. 
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A broad band of hyalinized connective tissue near the surface was con- 
sidered a part of the original tumor capsule. In it are several small foci 
of foreign body giant cells, but no evidence of new growth. The ovaries 
showed a number of small cysts containing clear fluid and a few with bloody 
gelatinous material. 

Again recovery was uneventful. A series of X-ray treatments were given 
and the patient has been well ever since, except for mild menopause symptoms. 
In lanuary, 1921, there were mild gastric symptoms and a small filling defect 
on the lesser curvature pre-pyloric, hut she improved under simple remedies. 
In June, 1921, she was again operated upon for a femoral hernia. The 
inguinal ring was also opened and an exploration of the pelvis revealed 
nothing abnormal. 

Repeated microscopical examinations of paraffin sections confirm the 
diagnosis of leio-myosarcoma. (Fig. 4.) 

CURE OF FLAIL SHOULDER BY ANKYLOSING THE SHOULDER JOINT 

Dr. H. H. M. Lyle presented an ex-soldier who was wounded at Ypres 
in September, 1918. He sustained a shell wound of the right shoulder with 
paralysis of the circumflex nerve. After a series of operations extending 
over more than five years, the arm hangs by his side and he cannot abduct it 
more than io°. He entered St. Luke’s Hospital, December 15, 1923, and 
was operated on four days later; an ankylosis of the shoulder joint being 
performed and the arm fixed in plaster. The arm was abducted to about 6o° 
with the elbow joint in front of the corneal plane, so that the middle finger 
of the hand would reach the centre of the opposite clavicle; the cast was 
removed at the end of eighty days. 

The X-ray of the shoulder before operation shows the acromion, coracoid 
and the outer portion of the spine of the scapula missing — a free fragment 
of bone represents what is left of the acromion — this was used as a wedge in 
the ankylosing operation. The functional result is excellent. He can comb 
his back hair, fix his collar button and reach into his hip pocket. 

The main object in presenting this case is to show how useful a good 
ankylosis of the shoulder is. Here is a man who has undergone a nerve 
operation, a transplantation of a portion of his trapezius, two bone grafts, 
an arthrodesis and two other unknown procedures. It is perfectly obvious 
that from the first an ankylosis of the shoulder should have been performed, 
this would have saved these useless operations. It is a well-known fact that 
arthrodesis of the shoulder often fails. A bony fixation in good position 
gives excellent functional results within a few months. An arthrodesis should 
not be attempted in the face of an extensive bony destruction or where the 
deltoid or the muscles attached to the tuberosities are damaged or paralyzed, 
or where strength rather than mobility is desired. 

He was led to emphasize these points by the fact that it had been his 
misfortune to examine a number of veterans who at the end of five years 
have useless arms, victims of ill-advised hone grafting, arthrodesis and 
muscle transplantation. 

Dr. Royal Whitman said that his experience had been practically con- 
fined to paralysis in childhood. In the class in which it was difficult to 
assure firm ankylosis, the arm was usually brought to a right angle with 
the scapula in order that the acromion might be embedded in the head for 
greater security. 
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INJURY TO SHOULDER JOINT 

Dr. H. H. M. Lyle presented also a case of shell wound of the shoulder 
with partial destruction and dislocation of the head of the humerus, with the 
formation of a new joint between the head of the humerus and lower edge 
of the glenoid, complicated by fibrous ankylosis of all the finger joints, due to 
prolonged immobilization. 

This man entered St. Luke’s Hospital, July io, 1923, with a history that 
while serving with the 27th Division in September, 1918, he was wounded 
in the right shoulder. lie has had twelve operations in all. The X-ray 
shows that the deformed and dislocated head has formed a new joint on the 
lower border of the glenoid. Compare for a moment the functional ability of 
this patient’s arm with that of the one with the ankylosis. The maximum 
abduction is 20 per cent, and he cannot abduct against resistance; in other 
words, the only value of this arm lies in the forearm and hand. Fortunately 
this man is a clerk and does not need much power. 

When he came to the hospital all the finger joints were ankylosed in a 
position of extension, and it was impossible for him to grasp. The right 
hand presents fibrous ankylosis of all the metacarpal and phalangeal joints 
with the exception of the thumb; the extensor tendon had undergone. adaptive 
shortening. He had had a thorough course of physiotherapy without improve- 
ment. At the end of ten months’ further treatment he now has. a perfect 
grasp and motion in all joints with the exception of the terminal joint of the 
little finger. He was treated by the method of gradual flexion and wedging 
as previously demonstrated before this Society. 

OSTEOCHONDRITIS OF PATELLA 

Dr. Alexis Moschcowitz presented a woman, who was admitted to 
Mt. Sinai Hospital, November 19, 1923. complaining of swelling and dis- 
ability of the left knee-joint which had lasted four weeks. She stated that 
approximately six years ago she felt the left knee-joint give way; following 
this she experienced pain for several weeks with some enlargement of the 
joint. Her present illness dates back about two weeks and began suddenly 
while dancing, when she felt again the left knee give way and she was 
unable to support herself upon it; there never was a definite locking of. the 
joint. Since that time the knee-joint has been stiff and swollen with inability 
to flex the joint beyond 120 degrees. Physical examination showed that the 
circumference of the left knee-joint was about i l / 2 inches larger than the right. 
X-ray examination did not show anything very definite to account for the 
condition. Under conservative treatment there was absolutely no improve- 
ment in the condition. Under these circumstances it was decided to operate 
on the patient, with a provisional diagnosis of dislocation of the internal 
semilunar cartilage. 

Operation, November 27 — gas and ether anaesthesia. An incision 4J2 
inches in length was made parallel to the inner border of the patella. Inspec- 
tion revealed the semilunar cartilage to be intact and in place. 

The patella was now rotated in order to expose the cartilaginous surface. 
When this was done there was to be seen projecting from its under surface a 
small cartilaginous mass of tissue, free at its upper end but still attached at 
its lower margin, where it merged with the underlying bone. It was about 
the size of the end of a nail and formed an angle of 30 inches with the carti- 
laginous surface of the patella. This projecting piece of cartilage was 
excised. The joint was closed in layers. Primary union resulted. Gentle 
active and passive motions were instituted about 'eight days after operation. 
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She was discharged from the hospital, December 23. 1923. at which time the 
patient could flex her leg voluntarily beyond a right angle, without pain. Since 
her discharge the improvement has continued and she is now absolutely normal 
in every respect. On reexamining the plates after operation there was to be 
seen a "slight projection on the posterior surface of the patella and there is 
no doubt that it corresponds to the pathological findings found at the operation. 

BILIARY FISTULA OF VERY LONG DURATION 

Dr. Alexis V. Moschcowitz presented a woman, forty-six years of age, 
who was referred to him in December, 1921, with typical attacks of chole- 
lithiasis, for the relief of which he performed cholecystectomy, December 22. 
1921. It is important to note that contrary to Doctor Moschcowitz’ custom 
he extirpated the gall-bladder in this case from above downward. The 
operation was unusually easy, the entire period consumed being just 35 min- 
utes. The specimen consisted of the gall-bladder cut across at the cystic 
duct and contained two very large calculi and a number of small ones. On 
the tenth day after operation the patient developed a biliary fistula, and at no 
time after the formation of the biliar}' fistula was there any bile present in 
the faeces. At about this time also during one of the dressings, as the 
wound was being irrigated, a slough about I inches in length was discharged 
from the wound. This tissue may have been the duct, but it was too degener- 
ated to be recognizable. 

For the next month all the bile continued to discharge through the fistula. 
As no progress was made, a second operation was done for the closure 
of the biliary fistula February 2, 1922. Owing to unusually dense adhesions, 
the exposure was very difficult. After considerable search the hepatic duct 
was recognized practically at the portal fissure. Only a minimal piece was 
left for the subsequent manipulations. No amount of search, even after com- 
plete mobilization of the duodenum, revealed any trace of the common duct. 
The search for this structure was abandoned after three hours. The opera- 
tion was therefore finished in the following manner. A rubber tube was 
threaded into the stump of the hepatic duct. A small opening was made 
into the duodenum and the tube introduced. The duodenum was next sutured 
to the stump of the hepatic duct and the entire suture line surrounded by 
omentum. The wound was closed, but drained by a massive rubber 
dam packing. 

No bile leaked for the first week. Then again a biliary fistula formed 
which in the course of a few days again became complete. Patient was dis- 
charged with a complete biliary fistula two and one-half months afterwards. 

She was seen again in June. 1923. at which time the fistula was complete 
and not even a trace of bile was present in the stool. Barring the presence 
of the biliary fistula, which quite naturally required frequent dressings, the 
patient was perfectly well and had gained a great deal in weight and strength. 

About a week after her last visit she noticed for the first time in two 
years some color in the faeces. About one week after that the wound closed 
and has remained healed since that time. 

An X-ray taken recently showed no trace of the tube which was implanted 
at the hcpatico-duodenostomy. 

There are several notable points about this case: (1) The formation of 
a complete biliary fistula after a simple cholecystectomy, without anv injury 
whatsoever to the common duct. (2) Perfect health* and digestion in the 
presence of a complete biliary fistula. (3) The long duration of the fistula. 
(4) Spontaneous closure of the fistula. 
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Dr. Allen O. Whipple reported some cases of biliary fistula that, 
although they did not close spontaneously, he considered interesting in com- 
parison with the one Doctor Moschcowilz presented. The operations were 
also entirely uncomplicated and very simple, and in one the gall-bladder had 
been removed from the fundus down to the cystic duct, and in the other the 
cystic duct had been carefully severed and ligated. In both cases a biliary 
fistula developed and existed, one for three months and in the other for seven 
weeks, and a second operation was done. Careful dissection was done in 
attempting to find the common duct and the gastrohepatic omentum was 
dissected without finding any evidence of any duct. In one of these cases it 
was thought that occasionally bile was present in the stools. This fistula 
was opened and a probe was passed which did not seem to go into the 
duodenum. In one case death resulted in two years from cholemia and the 
other patient was lost sight of. Both were uncomplicated cholecystectomies. 
In the dissections no remains of the common duct could be found. Both 
were drained cases and in one a rubber tube was used, which it was thought 
might have impinged on the gastrohepatic omentum, causing connective-tissue 
displacement of the common duct. 

Dr. John Douglas said that although he had no explanation for Doctor 
Moschcowitz’ case, he did think it well to emphasize the fact that these 
fistulas can happen without an}' division of the common duct at the time of 
operation. This should be emphasized so that when a surgeon is sued for the 
development of a biliary fistula he can point to the records showing that men 
of such ability as Doctor Moschcowitz and Doctor Whipple have had similar 
experience. In a case of his own a very severe infection followed a chole- 
cystectomy and resulted in actual destruction of part of the duct which had 
been drained. There was increasing jaundice and the patient developed 
stenosis of the common duct. Secondary operation showed destruction of 
about i cm. of the common duct, which was dissected out and brought end- 
to-end. The patient was shown before the Surgical Society as cured, but 
came back again deeply jaundiced and with no bile in the stools, which later 
cleared up, but every two or three months she now has attacks of jaundice. 
This was from a secondary infection and not from injury at the time of 
operation, and the speaker believed that the fact that this occurred should 
be put on record. 

DERMOID CYST OF TONGUE 

Dr. Alexis V. Moschcowitz presented a woman, twenty-one years of 
age, who was admitted to his service at Mt. Sinai Hospital, December 4, 
1923. Her history dates back to the very earliest childhood, when she first 
noticed that her tongue became swollen so that she could not talk or swallow. 
At the age of eight the swelling ruptured spontaneously and discharged pus 
through the mouth. Since that time the patient had been operated upon six 
times at varying intervals, most of the incisions being external incisions 
parallel with the lower jaw. After the last operation a drainage tube was kept 
in for six months and the patient was advised to inject boric acid solution 
through the tube. On one such occasion she noticed that the injected fluid 
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escaped through the mouth and she could repeat this performance at will. 
Upon removal of the tube, however, the wound healed up promptly. Since 
that time there occurred very frequently a reopening of the neck wound with 
a discharge of pus for a few days. 

When she entered the hospital the physical examination presented the 
following local condition. There was a broad transverse scar, the seat of a 
keloid, situated more on the left side than on the right. There was no fluctua- 
tion and no discharge from the scar. The tongue protrudes normally in the 
midline. On its upper surface midway between the tip and line of the 
circumvallate papillae, directly in the midline, there is a small excrescence 
into which a very fine probe can be made to enter for a distance of about one 
centimetre. There was no discharge from this sinus. An attempt was made 
to inject the sinus with bismuth and to X-ray the same. This attempt was 
however unsuccessful. In view of the long history of the' case, a pre- 
operative diagnosis of dermoid cyst of the tongue was made. 

December to, operation in gas and ether anesthesia. An incision four 
inches in length was made on the under surface of the chin, excising all the 
old scar. A probe was inserted into the sinus on the dorsum of the tongue. 
The mylohyoid muscle as well as the underlying hvoglossus, geniohyoglossus 
and genioglossus were divided transversely. With considerable difficulty the 
probe introduced from the dorsum of the tongue was located in the midline. 
The right lingual artery was ligated. The entire tract extending from the 
floor of the mouth to the opening on the dorsum of the tongue was excised 
cn masse, finally excising a small piece of the mucous membrane of the tongue. 
This was sutured with plain catgut and all of the muscles sutured together as 
well as possible with interrupted sutures, drainage by means of small piece 
of rubber dam. Uneventful recovery followed and patient was discharged 
healed December 28, 1923. 

The excised specimen contained in the mid-portion a small cyst filled 
with sebaceous material and hair. Pathological report by Doctor 
Mandlebaum confirmed the diagnosed of dermoid cyst. 

Cases of dermoid cyst of the longue are exceedingly rare, so rare indeed 
that very few cases have been reported in medical literature, l ie had requested 
his adjunct surgeon, Doctor Colp, to publish this case in conjunction with 
other published cases. 

LYMPHOID HYPERPLASIA OF THE APPENDIX IN CHILDREN. ITS 
RELATION TO RECURRENT APPENDICITIS 

Dr. Thomas A. Smith read a paper with the above title, for which see 
Anxals or Surgery, 1924. vol. lxxix, p. 871. 

Dr. Douglas Symmers (by invitation) said that he had seen lymphoid 
hyperplasia of the appendix in three grades. The first is characterized by sim- 
ple hyperplasia of the follicles, and removal of the appendix is followed bv dis- 
appearance of symptoms. If the appendix in these circumstances is left in the 
body, the lymphoid hyperplasia subsides and then recurs, and, after a number 
of such attacks, becomes associated with sclerosis of the connective tissues as 
a result of mechanical reaction to increase in the size of the follicles. Finally, 
the connective tissue of the appendix completely replaces the structures of the 
mucous membrane and the lumen becomes obliterated. This latter change 
is found most frequently in older children or young adults, and represents a 
replacement fibrosis and not an inflammatory lesion. His experience with 
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these three types of lymphoid hyperplasia of the appendix, both clinically and 
at autopsy, led him to believe that the condition was a part of status 
lymphaticus, which condition, however, does not necessarily constitute a 
contra-indication to operation, in spite of the fact that there is a widespread 
impression that subjects of status lymphaticus frequently die suddenly under 
apparently trivial provocation. As a matter of fact, about one out of every ten 
persons is a subject of status lymphaticus and sudden death among them is a 
rarity. When it does occur, however, the circumstances are so dramatic as 
to create a profound impression and to exaggerate the dangers that attend 
this type of individual. 

Dr. Robert T. Morris said that when Doctor Symmers’ paper on 
“ Lymphoid Hyperplasia of the Appendix ” was published, he looked into the 
matter and found that some of the cases which he had previously described 
as fatty degeneration of the appendix and as fibroid involution doubtless 
belonged in the lymphoid hyperplasia group. Degenerative lesions in the 
germinal areas would lead to fatty changes and connective-tissue hyperplasia 
might follow. The speaker believed that pain referable to the appendix in 
lymphoid hyperplasia was due to the swelling of soft tissues of the appendix 
within the constricted container of peritoneum. 

Chronic appendicitis may be classified pretty well under four categories. 
There is one infective lesion and three irritative lesions. Low-grade infection 
with little tendency to acute phases was not the most common form of chronic 
appendicitis. The most frequent chronic form was the irritative involution 
lesion, not infective, with or without lymphoid hyperplasia. Appendix symp- 
toms here were due to inclusion of nerve filaments remaining in contracting 
connective tissue. 

Another irritative lesion, congestive in its nature related to disturbances 
of circulation in connection with cases of relaxed peritoneal supports. A 
third irritative lesion included lymphoid hyperplasia. All four kinds of 
chronic appendicitis give symptoms that are much alike. There is tenderness 
on deep pressure a couple of inches to the right of the navel and a little below, 
corresponding to the site of the fused ganglion of the lumbar sympathetic 
system. Tenderness on deep pressure over the appendix itself at McBurney s 
point, on the other hand, related to acute infective lesions of the appendix. 

Briefly in all forms of chronic appendicitis the fused ganglion is hyper- 
sensitive on pressure, but in all forms of acute appendicitis the appendix itself 
is hypersensitive on deep pressure. 

PREVENTION OF POST-OPERATIVE BLEEDING AFTER 
BLOODLESS OPERATIONS 

Dr. Theodore Dunham said that when using the procedure he was about 
to describe, he did not, at the conclusion of the operation, remove the con- 
stricting rubber bandage. Small vessels and bleeding points he did not seek 
out, ligating or twisting off only evident vessels. This saves time and reduces 
or eliminates the placing of ligature material in the wound. Any required 
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drains are now placed and the wound is sutured ; the appropriate dressing is 
applied and secured with bandages or otherwise. All the foregoing is done 
while the operation region is still bloodless. At this point apply an exceed- 
ingly snug bandage of gauze or muslin over the completed dressing. Only 
after this very snug enveloping bandage has been applied is the rubber 
constricting bandage removed. In spite of the tight enveloping bandage, 
some blood will percolate through the tissues and the toes or fingers will 
regain color. The tight bandage is left in place for two or three hours and 
then removed. The removal of this bandage does not disturb the dressing 
or the wound beneath it. They are simply relieved of the unusual pressure. 

At the dressing of wounds so managed, he finds little oozing into the 
dressings and the wounds dry. The merits of this procedure are saving of 
time in operation and the saving of blood. He had used it in appropriate 
cases for over thirty years, in operations varying in magnitude up to resection 
of the knee and had thus far met no drawback. He did not advocate this 
method as a cloak for carelessness in haemostasis, but to save the loss of blood 
and loss of time ordinarily consumed in caring for tiny vessels and the 
parenchymatous oozing which follows the removal of a constricting rub- 
ber bandage. 
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CORRESPONDENCE 

NATURE’S CURE OF CHOLECYSTITIS 

Editor Annals of Surgery: 

Sir : 

Since I have adopted the practice, when opening the abdomen for any 
specific lesion, to make a parietal incision large enough to permit the explora- 
tion of the whole peritoneal cavity, I have been amply rewarded by the number 
of unexpected things found. Occasionally I have met with what seemed at 
first to be the absence of a gall-bladder, but on further examination have 
always found a small contracted mass deeply attached and densely adherent 
to the under surface of the liver in the region of the foramen of Winslow, 
which proved to be a greatly contracted gall-bladder the coats of which had 
undergone such fibrotic thickening that showed that there had been at some 
time an acute or continued infection which had resulted practically in the 
destruction of the organ. About once in every fifty cases of operation for 
gall-stones in which a history of many previous attacks may be elicited, I have 
found a similar condition with one or more gall-stones out of sight and often 
out of reach, embedded in a shrivelled up, deeply placed and deeply adherent 
sac. In some of these cases, calculi have been found co-existing in the hepatic 
ducts. It is often the case that these conditions are found in patients who 
are bad subjects for any operation, much more so for one in the depth of the 
upper abdomen. The conditions are such as to warn the prudent surgeon to 
abandon all thought of cholecystectomy and to content himself with simply 
opening the contracted fibrotic sac and removing any calculi present, after 
which, aided by traction upon the thick fibrous-walled bladder, making a 
further search for calculi in the ducts. If any are found in the hepatic ducts 
or high up in the common duct, they may be milked down by the surgeon’s 
fingers into the terminal common duct where the duct may be incised and the 
calculi shelled out. The wound in the common duct need not be sutured — 
a wisp of silkworm gut, doubled and tied near the ends, is placed near the 
opening for drainage, but may be dispensed with within a week as a rule 
owing to the rapid healing of the wound. The cavity of the contracted gall- 
bladder is also purposely left wide open with a similar wisp of silkworm gut 
left in place for drainage. 

My advocacy of this manner of treating an exceptional condition of the 
gall-bladder, will not be interpreted as in any way inconsistent with my 
advocacy for years of cholecystectomy as the best treatment in general 
for cholecystitis. John O’Conor, M.D., 

Buenos Aires, Argentina. 
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ARTERIOVENOUS ANEURISM 

CLINICAL EVIDENCE CORRELATING SIZE OF FISTULA WITH CHANGES IN THE 

HEART AND PROXIMAL VESSELS 

By Emile Holman, M.D. 

of Cleveland, Ohio. 

FORMER RESIDENT SURGEON, PETER BENT BRIGHAM HOSPITAL, BOSTON, MASS. 

FROM THE SURGICAL SERVICE OF HARVEY CUSHING 

In a “ Memoire sur les aneurysmes,” 1 read before the Royal Academy 
of Sciences, Paris, in 1832, Gilbert Breschet wrote as follows with reference 
to the changes noted in the vessels proximal to an arteriovenous fistula : 

“ It is necessary that the wound of the artery should be of a certain size, and that it 
be made in a direction to bring about the production of an opening constantly wide open 
and in direct contact with that of the vein. The works of Jones, of J. Bell, of Beclard, 
of Guthrie, and our own experiences in wounds of the vascular system, demonstrate that 
the kind of instrument that wounds the artery, the direction and extent of the wound 
made in the walls of this vessel, are not indifferent circumstances in connection with the 
results of the traumatic lesion, for according as the wound of the artery is parallel or 
perpendicular to the axis of the vessel, and especially according as the transverse wound 
is of greater or less extent, there results from it a simple fissure or a rounded opening 
constantly gaping, and consequently this wound will become cicatrized or will give place 
to a varicose aneurism, and the latter will permit, more or less freely, the entrance of the 
venous blood into the artery. 2 The dilatation of the brachial artery above the wound of 
this vessel and its flexuosity was observed by W. Hunter and considered by him as an 
effect of the afflux of a larger quantity of blood into this artery because part of the blood 
which it contained was introduced into the vein. This does not appear to us to be suffi- 
cient reason nor in harmony with physical laws. These changes in the condition of the 
vessel appear to us rather to result from the passage of a small quantity of black blood 
into the artery by the traumatic opening, 2 the dilatation and increase in length of the artery 
not being limited precisely to that part of the canal situated below the wound.” 

Breschet’ s reasons for the changes in the blood-vessels (as indicated in 
the italicized lines) seem rather fanciful to us to-day, but there is both clinical 
and experimental evidence that he was correct in his assumption that “ the 
direction and extent of the wound made in the walls of the artery are 
not indifferent circumstances in connection with the results of the trau- 
matic lesion.” 

Exper imentally, the intimate relationship between circulatory changes and 

Memoire sur les aneurysmes, Gilbert Breschet, Mem. de l’Acad. roy. de med. Paris, 
*833) vol. iii, p. 101 . 

The italics are the author’s. 
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artenovdGus fistula has been definitely established . 1 Hearts which h 
dilated m response to the formation of a fistnh h™ • , , have 

the elimination of the fistula. Vessels proximal to thTfi T ^ { ° U ° wing 
its formation and contracted IZZeZ Z o l « ^ 
contrary to the view expressed by Lewis and Drurv > if T rhough 

correctly, there is also experimental ZZLZlho , the "’ 
principles normally concerned in the maintenance of hlood-pressure" 

circulatory system also function 
m the presence of a fistula, and 
that the cardiac enlargement and 
dilatation of the proximal ves- 
sels can be explained on purely 
mechanical and physical grounds, 
rile area of lowered resistance 
inti oduced into the circulatory 
system by the fistula results in the 
establishment of two routes for the 
passage of blood (Fig. i) : (i) 
through the normal capillary bed 
back to the heart, and (2) through 
the fistula back to the heart. It is 
in accordance with physical laws 
that a greater volume of blood will 
be directed toward the fistula with 
its minimal resistance than toward 
the capillary bed, and it is this 
greater column of blood flowing 
toward and through the fistula 
that produces the dilatation of the 
vessels leading to and from the 
fistula. The greater volume of 
blood flowing through the fistula 
.... f1i , , per unit of time must necessarily 

• , ° Ug 1 le lear *’ ail<d just as the vessels place themselves in harmony 

Ur ” e W°°d passing through them, so the heart will dilate to 
ccomrno ate tie inci eased flow per unit of time through its chambers. 

.1 r ? ,° U f ^ ^ le arnoun t of blood which will be short-circuited through 
S U . a ;>aC C |° ^ le ^ eart depends upon the size of the opening and upon 
unoistructe return flow to the heart. Experimentally, small fistulte 

Uce A er ^ 11111101 changes, and tended to heal spontaneously, whereas large 
1 esu fed invariably in a d ilatation of the vessels and heart due to the 

EXP M lmCntal Studles in Arteriovenous Fistula by Emile Holman, Archives of 
Surgery, Nov, 1924, vol. ix, pp 822-879. 

« 0b ,f rvatlon s Relating to Arteriovenous Aneurism, T. Lewis and A. N. Drury, 

Heart, vol. x. No 4, Oct , 1923, PP 301-389. 
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increased volume flow through them. This dilatation is progressive and will 
continue until the resistance offered by the fistula, plus the resistance to any 
further dilatation of the vessel leading to it, equals the resistance which exists 
in the capillary bed elsewhere. When this equalization of resistances in the 
two systems is reached, there will be no further increase in the volume of blood 
flowing toward and through the fistula, and consequently that part of the 
circulatory system through which this short-circuited blood must pass will 
undergo no further dilatation. Numerous cases are recorded in the literature 
which have apparently reached an equilibrium, the one of longest standing 
being a temporal fistula of 36 years’ duration. 5 

It was shown experimentally that this increasing volume flow through the 
fistula is accompanied by an increase in total blood volume as one of the 
compensating adjustments for the short-circuited blood flow. This is a 
necessary adjustment if general blood-pressure is to be maintained at a level 
compatible with life in the face of the marked fall in peripheral resistance 
introduced by the fistula. 

As clinical evidence of the intimate relationship between the size of 
the fistula and the development of circulatory changes, the following case 
is presented : 

Charles Mundi, aged forty-two, a most cooperative patient, first entered Doctor 
Cushing’s service at the Peter Bent Brigham Plospital in November, 1921, Surgical No. 
15706, when the diagnosis of a spastic paraplegia from spinal sclerosis was made, asso- 
ciated with an arteriovenous aneurism of the right femoral vessels. He was discharged 
untreated. He reentered the hospital on September 24, 1923, at Doctor Cushing’s request 
in order that we might observe the progress of his malady. The question had arisen as 
to what association, if any, existed between the fistula and the spinal sclerosis, and on 
the assumption that such an interrelationship might possibly exist, he was again studied 
with reference to the advisability of eliminating the fistula by operation. 

Clinical History . — The following relevant facts were obtained as to the development 
of a slowly progressive general weakness which apparently, but not certainly, followed 
in the wake of the arteriovenous fistula of the femoral vessels. 

At the age of twelve he had typhoid fever, accompanied by a temporary swelling of 
the right leg. When a student at college at the age of sixteen, he was one day cleaning 
a rifle, with the barrel resting in his right groin. The rifle was accidentally discharged, 
the bullet passing through his upper thigh and emerging from the buttock. There was 
momentary profuse bleeding, controlled, however, with no great difficulty by local pres- 
sure. The wound healed per primam, but he was compelled to remain in bed for almost 
two months because of extreme weakness. During the first few days his right leg 
swelled to enormous proportions. At one time his right ankle measured 17 inches in 
circumference. This swelling then gradually receded and had practically subsided when 
he returned to school two months after the accident. This great swelling below an 
arteriovenous aneurism has been an invariable occurrence, experimentally, following the 
formation of large femoral and iliac fistulas. The gradual subsidence within S to 10 weeks 
was also noted in our experimental animals. He does not remember the time of onset 
of the thrill, but it was detected neither by the doctor nor by himself while he lay in bed. 
He believes it came on within several months after the accident, but as it seemed to give 
him no trouble he p aid no further attention to it. 

C. H. Moore: An Account of a Case of Arteriovenous Aneurism of the Temporal 
Vessels. Med. Chir. Jr., London, 1858, vol. xli, p. 1. 
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health began to fail, however, and 
hoping to regain his strength in the 
open air, he bought a farm. The 
change proved of little value, his dis- 
ability progressed, and there developed 
sudden attacks — unaccompanied by 
loss of consciousness— in which both 
legs seemed to give way, causing him 
to fall to his knees. A few minutes 
of rest would enable him to go on. 

Since 1914, there has been a 
slowly progressive increase in his 
malady. The general weakness pro- 
gressed, until it involved both legs and 
both arms, and on admission he could 
barely get about with the use of a 
cane. His right leg became quite use- 
less, subject to spasmodic twitching 
and contractions at the knee and hip 
which were entirely uncontrollable 
There had also developed in the past 
fcu r years an annoying inability to 
retain his urine, accompanied by a 
marked frequency. 

Physical E.\ animation . — On physi- 
cal examination the patient presented 
tw r o presumably unrelated maladies, 
one of the nei vous system, the other 
of the cardiovascular system Briefly, 
the important neurological observa- 
tions were a markedly impaired 
_ ph general muscular strength, evident 

show (black lines) th^comolrSvp cfw opera r tlon to atiophy of the interossei muscles, and 

vessels just below Poumrt’c S ? eS t ^ le two ^ eraora t <.i,„ *1 , , ,, 

Just above the pubis IS? also the !ar e e vein of t!,e thenar and hypothenar emi- 

two legs, particularly belou the knee enCes m the Slze of the nences on both sides, a marked spas- 

markerl nn +i,„ „• ,. . , ticity of the lower extremities most 

and a nnc f n *5- ' Vlt 1 a ^'lateral inexhaustible ankle clonus, hyperactive knee kicks, 
twitch- f 6 3 lns 1 res P° nse on the right. There was noted on one occasion fibrillary 
the ricri 1 i° 16 pectora * muscles, and frequent spasmodic uncontrolled movements of 
hin on 1 1, CS " ere constantly present, these movements consisting of flexion of 30° at the 

, " ne ?’ 3n orsa ^ flexion of the foot and big toe. There were no sensory changes, 

and no ataxia, nor nystagmus. 

. . , ovasc ' tl ^ a ’ . System The fistula and its dependent vascular phenomena pre- 
of P 16 ma !" r>0 ” lts i nterest - In the right groin about 2 j 4 cm. below the middle 
upart s igament was a short scar marking the site of the wound of entrance 
was an evident fulness in Scarpa’s triangle, and on palpation over this area the 
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characteristic thrill of an arteriovenous fistula, continuous throughout the cardiac cycle, 
but intensified during systole could be felt. This thrill was diffuse^ palpable over an area 
just larger than the flat of one’s hand, its point of greatest intensity being 2 cm. below and 
2 cm. medial to the midpoint of Poupart’s ligament. On auscultation over the point of 
greatest thrill a deafening bruit was heard, which could be followed along the proximal 
vessels to a point above the umbilicus and along the distal vessels to the ankle. The 
thrill and bruit disappeared completely on digital compression over the point of greatest 
intensity, which presumably 
obliterated the communication 
between the two vessels. 

On palpation the iliac and 
femoral vessels felt greatly 
enlarged up to the point of 
greatest thrill, where there 
was a sudden reduction in the 
size and “lift” of the artery. 

The femoral artery just below 
Poupart’s ligament felt about 
2 cm. in diameter on the right 
and hardly half that size on 
the left (Fig. 2). Blood-pres 
sure readings in the left leg 
were recorded as 140/58, in 
the right leg 124/50. Blood- 
pressu~e in the left arm varied 
from 110/56 to 120/5S. The 
pulsation in the popliteal, pos- 
terior tibial, and dorsalis pedis 
arteries could just be felt on 
the right, though readily pal- 
pable on the left. '/There was 
a markedly prominent vein in 
the abdominal wall just above the pubis. With the right leg elevated at right angles 
to the body and the artery in the groin closed by compression, the toes retained their 
normal pink color after 5 or 6 minutes or as long as the femoral artery remained closed, 
indicating an excellent collateral circulation. 

On palpation the greatly enlarged proximal artery could be followed to the bifur- 
cation of the aorta, where the right common iliac seemed at least twice as large as the 
left. An apparently enlarged abdominal aorta could be easily palpated. The liver 
descended 5 cm. below the costal margin on inspiration, but did not pulsate. 

Ihe cardiac impulse was quite prominent in the fifth interspace, 2 cm. outside the 
ni pple line. At the level of the fourth rib, the heart measured 11.5 cm. by 3F2 cm. The 
cardiac area had apparently increased about three centimetres in width since the examina- 
tion on his first admission two years previously. There was no shock nor thrill present 
over the cardiac area, but on auscultation a distinct systolic murmur was heard over the 
entire precordium. 

Laboratory examinations revealed a negative Wassermann reaction in blood and spinal 

uid. Red blood-cells, 4,750,000; lnemoglobin, no per cent. (Sahli) ; white blood cells, 
9000; urine negative. 

A variety of special tests were made : 

tl Effects on Circulation Produced by Closing the Fistula . — On closing and opening 

ie stula, startling changes in blood-pressure and pulse occurred (Fig. 3). These 
actuations in blood-pressure and pulse were recorded bv 



Fig. 3. — Fluctuations in blood-pressure (left arm) on opening and 
closing femoral fistula, accompanied by variations in pulse rate. 


3v means of a modified Erlanger 
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into the general capillary system the large volume of blood previously short-circuited 
through the fistula, the reduction in pulse rate being a compensatory adjustment for this 
increased pressure. 


(B) Atropine Eliminates the Retardation in Pulse But Not the Rise in Pressure on 



Fig. 5. — (a) Effect of closing fistula by digital compression: Increase in general blood-pressure with 
retardation of pulse, (b) Effect of closing fistula 30 minutes after the administration of atropine gr. 1/30: 
A rise in pressure but no retardation in pulse. C — Fistula closed. O — Fistula opened. 


Closing the Fistula. — That the retardation in pulse is dependent almost entirely upon 
vagal stimuli was apparent from the following experiment : Closure of the fistula resulted 
as usual in an increase in pressure and a fall in pulse rate (Fig. 5a). Atropine, gr. 1/30, 
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Fig. 6. (a) ttith pressure in the Erlanger apparatus at 170 mm. Hg., closing the fistula resulted in 

recording several systolic beats, with marked retardation in pulse, (b) Following the administration of 
atropine, several systolic beats were recorded at 170 mm. Hg., on closing the fistula, but without 
retardation in pulse. 


"as administered subcutaneously, and thirty minutes later the fistula was closed without 
am effect on pulse rate (Fig. 5b). That an increase in pressure occurred was demon- 
strated by a kymographic record obtained with the pressure in the Erlanger system at 
170 mm. Hg. On closing the fistula systolic beats were recorded coming through at this 
le\el, without a slowing of the pulse (Fig. 6b). The record normally obtained on closing 
t ic fistula showed the systolic beats coming through a pressure of 170, accompanied by 
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adjustments came into play immediately, such as the peripheral dilatation of the capillary 
and arteriolar beds, and the cardiac dilatation again subsided, even though the fistula 
remained closed, 

(D) Electrocardiograms to Illustrate Effect of Closing the Fistula. — Electro- 
cardiographic 8 studies (Fig. 8), revealed a normal mechanism. It is evident from a study 
of the various records obtained (Fig. 9) that the first effect of closing the fistula was an 
immediate rise in blood-pressure. This increased pressure was then foUozvcd by a retar- 
dation in pulse rate which manifested itself only on the second or third cardiac contraction 
after closure of the fistula. This is a small but important corroboration of the hypothesis 
that the physiological mechanism for the maintenance of a uniform blood-pressure is 



Fig. 8. — Normal electrocardiogram illustrating marked increase in pulse interval on closing fistula by 

digital compression. Lead I. C — Fistula closed. 


responsible for the circulatory phenomena associated with arteriovenous aneurism. The 
retardation in pulse follozvs the increased pressure and is a compensatory mechanism to 
counterbalance this increased blood-pressure produced by closure of the fistula. 

(E) Effect of Closing the Fistula on the Systolic Heart Murmur . — The systolic 
murmur heard over the whole precordium seemed definitely more pronounced with the 
fistula open than with the fistula closed. This was brought out much more clearly by the 
following method, which also revealed another important fact: Ten or twelve deep 
inspirations resulted in a superaeration of the lungs and in an acapnia. After complete 
expiration, which collapsed the lung entirely over the cardiac area, the patient was told 
to bold his breath as long as he could, and the various valve areas were auscultated in 
rapid succession. The superaeration of the lungs enabled the patient to hold his breath 
one or two minutes, allowing one to auscultate each valve area in turn and to make 
accurate comparisons among them. Before this method was attempted it was impossible 
for me to say definitely which valve was responsible for the systolic murmur, but during 
the prolonged acapnia it was evident that the murmur originated in the pulmonic area 
and not in the mitral or aortic areas. This method of studying heart murmurs may 
possibly be of value in determining their exact character in other valvular lesions. 

(F) Effect of Closing the Fistula on Vital Capacity . — Closing and opening the fistula 
seemed to have some influence on the vital capacity as the following observations indicate : 

Fistula open : Vital capacity 2.17 litres. 

Fistula closed: Vital capacity 2.47; 2.37; 2.60; 2.35 litres. 

Fistula opened: Vital capacity' 2.2; 2.15; 2.35 litres. 

Fistula closed : Vital capacity 2.4 ; 2.47 ; 2.57 ; 2.4 litres. 

Fistula op ened : Vital capacity 2.2; 2.17; 2.3; 2.2 litres. 

I am indebted to Dr. A. Wilmaers, of Brussels, Belgium, for these studies. 
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, TT v T IG ‘ ? I * Rontgenograms of heart. (I) Just before operation, October 15, cardiac area 18.2 cm. wide. 
Ui; mmeaiately after operation showing a definite dilatation, cardiac area 18. 8 cm. wide. (XII) Five hours 
after operation, October 15. cardiac area 18.3 cm. wide. (IV) Second day after operation, October 16, cardiac 
area 8.1 cm. wide. (V) Third day after operation, October 17, cardiac area 17.9 cm. wide. (VI) Sixth day after 
operation, October 20, cardiac area 16.3 cm. wide 
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the fistula, the heart and vessels of the general circulatory system became distended by 
the volume of blood previously short-circuited through the fistula. „ 

Repeated X-ray studies of the heart gave corroborative evidence of this assumption. 
Immediately after operation, the cardiac shadow was definitely increased m area as com- 
pared to the pre-operative size (Fig. n). Blood-pressure readings at this moment were 
only 08/68 with a pulse of 80. This low pressure was noted immediately after permanent 
ligation of the external iliac artery proximal to the fistula, and is probably exphcabe 
on the basis of a weakened heart muscle overdistended by the volume of blood previously 
short-circuited through the fistula. With a rapid reduction in blood volume, this acutely 
dilated heart subsided and by 7 o’clock, six hours after the conclusion of the operation, 
general blood-pressure had recovered to 122/78 with a pulse of 54, and the cardiac area 



had subsided to its pre-operative size as shown in Fig. 11 (III). The rapid diminution 
in cardiac area during the first five days after operation is evident from an examination 
of the successive X-ray photographs taken during this period (Fig. 11). This diminish- 
ing cardiac area was demonstrable not only by X-ray, but also by physical examination. 
Within five days the apical beat had receded to the nipple line, 10 cm. from the mid- 
sternum. and within 15 days it was located 1 cm. medial to the nipple line. The 
marked systolic murmur present before operation was practically inaudible seven days 
after operation, a fact which identifies it rather intimately with the dilatation of the heart. 

The behavior of blood-pressure after operation is illustrated in Fig. 12. On the 
day following operation a blood-pressure of 134/80 and a pulse of 56 were recorded. On 
the next day blood-pressure had fallen to 122/80 with a pulse of 80. The systolic pressure 
gradually felt to the pre-operative level of 1 10-120, but the diastolic level remained 
permanently elevated to 80. as compared to a pre-operative level of 5 (V 5 S This behavior 
of blood-pressure after operation was noted in my previous case of arteriovenous fistula 
and has been reproduced experimentally in dogs. The gradual adjustment in systolic 
. prC? ! U ! e / s at tributed to a gradual diminution in total blood volume, which no d oubt had 

I am indebted to Dr. Burgess Gordon, resident physician, for the post-operative 
X-ray examinations. A specially constructed bed enables him to make photographs with 
a portable apparatus without disturbing the patient. 
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increased in the presence of this large fistula, just as it does experimentally in the presence 
of large fistula. 

Before operation, on one occasion only, the patient had exhibited the curious 
phenomenon of a “ pulsus alternans ” during the period in which the fistula was closed 
by digital compression. After operation, again on one occasion only, the same phenome- 
non was observed, but it was present only for a short period, and disappeared within a 
few hours. This was of particular interest since pulsus alternans in cardiac lesions is 
generally considered to indicate an unfavorable outlook. 

A gradual and progressive improvement in the circulatory system was noted after 
operation, as judged mainly by the marked diminution in cardiac area and the elevated 
diastolic pressure (Figs, yd and 12). A definite diminution in the size of the common 
iliac artery as determined by palpation was also noted. The patient’s spinal symptoms 
were in no wise benefited by the operation and the evidence of sclerosis has continued to 
progress. Though it is tempting to speculate upon the possible relationship of the two 
lesions, they were probably independent of one another. 

The case is of particular interest, first, because it corroborated many of 
our experimental observations, and secondly, because a marked cardiac 
enlargement and proximal dilatation of the vessels occurred in the presence 
of a large femoral fistula 1.8 cm. in diameter, a dilatation which almost entirely 
disappeared following the elimination of the fistula. 

Several years previous to his death, the late Professor Halsted gathered 
from the literature of the world all the cases of arteriovenous fistula thereto- 
fore described, and lengthy abstracts were made available for an analytical 
study by Callander. 10 This analysis did not include observations as to the 
size of the fistulous opening, and as this has proven to be of first importance 
in the subsequent development of visceral changes, it was considered advisable 
to review the abstracts made by Doctor Halsted with this point in mind. 
Important and confirmatory data was obtained, but more frequently than not 
the various authors’ descriptions were necessarily meagre on the question of 
the size of the fistula, and even where it might easily have been included this 
important detail was lacking. A description of the size of the vessels and heart 
was also in many instances lacking or very inadequate. The following few 
examples, however, serve to illustrate the relationship between size of open- 
ing and the extent of the visceral changes. 

C. B., No. 41803, J. H. H. a Femoral fistula (Hunter’s canal) of many years 
duration : “ Artery proximal to the fistula was hugely dilated and tortuous. The heart 
was greatly enlarged. Fluoroscopic examination of the chest showed that the entire 
aorta was very much enlarged. Artery proximal to fistula 2 cm. wide, distal to fistula 
1.2 cm. wide; vein 2.3 cm. wide proximally, 2 cm. wide distally. Fistula measured 2.7 
cm. by 1.3 cm.” 

M. H., No. 54125, J. H. H. Femoral fistula (Scarpa’s triangle) of many years 
duration, accompanied by a markedly dilated heart and by a considerable dilatation of the 
proximal vessels. The fistula was excised by Dr. M. R. Reid with rapid subsidence of the 
dilated heart. Size of fistulous opening: 2 cm. by 1 cm. 

10 Curie L. Callander : Study of Arteriovenous Fistula with an Analysis of 447 Cases, 
Johns Hopkins Hospital Reports, vol. xix, 1920. 

n Cited in the Effect of Arteriovenous Aneurism on the Heart and Blood-vessels, 
by M. R. Reid, Johns Hopkins Bull., 1920, vol. xxxi, p. 43. 
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C. W.’ 2 Popliteal fistula of 24 years’ duration resulting in a marked enlargement of 
the heart with extreme dilatation of the vessels proximal to the fistula. Size of fistula : 
2.1 cm. in diameter. 

Baker’s Case :“ Varicose aneurism at origin of profunda artery between femoral 
vessels of years’ duration. “ Heart greatly dilated in all its cavities. Walls hypertrophied. 
Ascending aorta dilated. Communicating aperture 1 inch in diameter.” 

Keyes’ Case: 14 Varicose aneurism of lower popliteal vessels. Autopsy: Sac size of 
goose’s egg. Two large circular openings were found at the upper end of sac, the popli- 
teal vein and artery, each opening as a full circle at about a middle point of the sac. 
The popliteal vein was dilated and thickened, the popliteal artery proximally was dilated.” 

Bank’s Case: 15 Aneurismal varix of femoral vessels of six years’ duration. “Artery 
above the point of communication was somewhat enlarged, below the communication the 
artery was contracted. Proximal vein was greatly enlarged. Diameter of the fistulous 
opening 3/16 of an inch, somewhat ova! in shape.” 

Roberts’ Case: 10 Femoral fistula (Hunter’s canal) of six years’ duration. Autopsy 
material (examined one year after preservation in alcohol) showed : “ Common iliac 
artery on affected side twice as large as on sound side. Femoral vessels in collapsed 
state each measured about inch in width. Below the orifice of communication the vein 
is practically the same size as it is above, but the artery below the fistula is only about half 
as large as above the fistula. The fistula, itself, was a circular opening about 3 A of an inch 
in diameter with smooth edges.” 

Graves’ Case: 17 Aneurismal varix of middle third of femoral vessels of six years’ 
duration. Autopsy findings : " Femoral and iliac vessels, both artery and vein, dilated to 
a size larger than an adult thumb and were greatly thinned. Fistulous opening ^ to % 
of an inch, directly between the vessels.” 

Da Costa’s Case : 18 Aneurismal varix of popliteal vessels of three months’ duration. 
Operation : “ Vein and artery directly fused — no intervening sac. Artery distally small, 
proximally much dilated. Vein distally and proximally very much dilated and thickened.” 
Operation was performed under a tourniquet, and the opening between the vessels was 
illustrated as being 1.5 cm. by 0.5 cm. in size. 

Eisenbrey’s Case: 111 Aneurismal varix of femoral vessels of 18 years’ duration. 
Autopsy : “ Hypertrophy and dilatation of the heart. Artery and vein dilated proximal 
to the fistula, each measuring 2.5 cm. in diameter. Communication between the vessels 
measures 0.7 cm. in diameter.” 

Hodge's Case: 10 Femoral fistula of 16 years’ duration. Condition found at operation: 
“ The two vessels, wh ich were found to be enlarged, were joined together toward the 

’-’Full Description in the Physiology of an Arteriovenous Fistula, by Emile Holman, 
Arch, of Surg., July, 1923, pp. 64-82. 

“Baker, A.: Varicose Aneurism of Profunda Femoris at its Origin. Prov. Med. 
and Surg. J., 1850, vol. xiv, p. 158. 

"Keyes, E. L. : Arteriovenous Aneurism, Virginia Med. Mon., 1881-2, vol viii 
pp. 644-659. 

15 Banks - C - E - : Casc of Aneurismal Varix Involving the External Iliac and Femoral 
Vessels. Rep. U. S. Marine Hosp. Service, 18S2, p. 150. 

10 Roberts, John B.: A Case of Varicose Aneurism of the Thigh. Annals of Sur- 
gery, 1S95, vol. xxii, p. 372. 

17 Graves, S. C. : Arteriovenous Aneurism of the Femoral Vessels. Am Med ioor 
vol. v, p. 962. ' •> > o, 


” Da Costa - J- C - '• Operation for Aneurismal Varix of the Popliteal Vessels Ann \r <5 
of Surgery, 1912, vol. lv. p. 593. 

t ” A iS fr br v‘ A - B ' : ArtCriovcnous Aneurism of the Superficial Femoral Vessels 
Jour. A. M. A.. 1913. vol. Ixi, p. 2155. 

"Hodge, E. B„ and Sweet. J. E.: Arteriovenous Aneurism of the Femoral Arferv 
and Vein. Trans. Phil. Acad. Surg., 1915, vol. xvii, p. 209. • y 
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end of the enlargement by a channel about 1^2 inches in length, the actual communication 
appearing to be of an inch wide.” 

Guinard’s Case: 51 Fistula of middle third of femoral vessels of two years’ and three 
months’ duration. No dilatation of artery or vein. Orifice of communication the “ size 
of a lentil,” i.e., about 3 to 4 mm. in diameter. 

Bergmann’s Case :” Varicose aneurism of upper popliteal vessels of six months’ 
duration. Operation : “ Artery was not dilated, vein dilated to three times its usual size. 
Opening of artery into the vein was scarcely 3 mm. in diameter.” 

Wicsinger’s Case:” Low popliteal fistula of 18 months’ duration Vein enlarged, 
artery not enlarged. Opening in the artery 3 mm. long. 

Cramvell’s Case: 51 Fistula of popliteal vessels of six years’ duration. Operation: 
“ The artery was of normal calibre. The popliteal vein below the fistula was much 
thickened (arterialized). ... It was a true arteriovenous fistula, the canal being about 
3 or 4 mm. broad by the same measurement in length.” 

It is apparent from a study of the last four cases that fistulas only three 
to four millimetres in diameter do not cause any change in the proximal 
artery, although in three instances dilatation of the proximal vein was recorded. 
This has also been noted experimentally. It is evident also that duration 
of the fistula is a factor of minor importance in the development of these 
vessel changes. A large fistula of three months’ duration (Da Costa) resulted 
in marked enlargement of the proximal vessels, whereas a small fistula of six 
years’ duration (Cramvell) was accompanied by vessels of normal calibre. 
That large fistulas invariably cause marked visceral changes is illustrated by 
the case of Charles Mundi and by eleven cases from the literature, in which 
the vessels were uniformly enlarged. The size of the heart was not always 
mentioned, but its enlargement has only been noted in the presence of fistulae 
large enough to cause changes also in the proximal artery. 

conclusions 

Clinically, the circulatory changes following the introduction of an arterio- 
venous fistula are dependent primarily upon the size of the fistula and upon 
an unobstructed return flow to the heart. Small fistulas, however long they 
may have existed, do not cause changes in either vessels or heart. Slightly 
larger fistulas may result in an enlargement of the proximal vein, but no 
visible change in the heart or proximal artery. Large fistulae are inevitably 
accompanied by changes in both artery and vein and usually by a demonstrable 
enlargement of the heart. The extent of these changes is intimately depend- 
ent upon the size of the fistula. 

These clinical observations are identical with those found in the experi- 
mental laboratory and are undoubtedly dependent entirely upon the amount of 
blood which finds its way through the fistula back to the heart. 

51 Guinard, A.: Bull, et Mem. Soc. de Chir. Par., 1902, vol. xxviii, p. 1125. 

” Bergmann, E. : Zur Casuistrik des arteriell-venosen traumatischen Aneurysma. 
Arch. f. klin. chir., 1903, vol. lxix, p. 515. 

” Fall von Aneurysma arterio-venosum, Wiesinger, D. Med. Woch., 1904, vol. xxx, 
s. 157. 

'* Contribution a l’etude due traitement de l’aneurisme arterioveineux. Cramvell, J-, 
Rev. de Chir., 1906, vol. xxxiv, p. 817. 
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BONE TUMORS. .MYXOMA* 

SECOND PAPER WITH REPORT OF THREE NEW CASES 

By Joseph Colt Bloodgood, M.D. 
of Baltimore, Md, 
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The first complete report was published in the Annals of^ Surgery in 
December, 1920 (vol. lxxii, p. 713). The point emphasized in this report was 
that every myxoma of bone on record had recurred locally, and three of the 
cases reported died of metastasis. (A fourth subsequently died of metastasis 
to the lungs and was reported in the Annals of Surgery for January, 1923.) 

Myxoma Other Than of Bone .— Apparently myxoma growing outside of 
bone is less malignant both as to local • 
recurrence and internal metastasis. I have 
two cases of pure myxoma of the breast in 
which the tumors were excised without 
exploratory incision, one by Doctor Tyler, 
of Greenville, S. C., and the other by Doc- 
tors Thalheimer and Saltzstein of Colum- 
bia Hospital, Milwaukee, Wis. Both of 
these patients are well, one more than three, 
the other more than five years since opera- 
tion. These myxomas somewhat resembled 
in the fresh the myxoma of bone, but they 
were firmer and when pressed did not 

exude a liquid tapioca-like material, or ; 

break up into particles like vesicles of a hcSrh&c^Sfd G Thl 

thin mucilage consistency. Under the ‘SS* d£k e by’ “too? r 5 s&ie U, the 

microscope these myxomas show the lym- tlssue,nFi a. «• 
phoid and stellate cells, but the stoma takes a little of the eosin staining, and 
there is evidently more fibrous tissue than in the myxoma of bone. 

The connective-tissue part of the so-called intracanalicular myxoma of 
the breast differs from these two cases of pure myxoma in being less gela- 
tinous, firmer, and under the microscope we rarely see the lymphoid or stellate 
cells. The characteristic feature of this adenoma of the breast is that the 
stroma takes the stain very lightly and resembles the stroma forming the 
envelope of the ducts and acini in the normal breast. .These intracanalicular 
myxomas of the breast may recur when thev are shelled out but the 
recurrent tumors have always been benign, and the patients have never 
died of metastasis. 

The myxomatous part of the so-called mixed tumor of the parotid a „d 
bCf ° r<: " ,C An ' ertara Surs!ca! Association at the Meeting' 
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neurofibroma is more like myxoma of bone, but in the gross rarely so 
gelatinous. But these two tumors do not show the same vitality in local 
recurrence when exploratory incision is made. 

In the first paper on Myxoma and in a recent paper on Xanthoma f 
and in other contributions, I have drawn attention to the danger of local 
recurrence when tumors, even benign tumors, and even encapsulated benign 
tumors, are enucleated or “shelled out.” The best example is the mixed 
tumor in the region of the salivary glands. The percentage of local recur- 
rence here is larger. 
This can be ex- 
plained by the fact 
that surgeons fear 
injury of the facial 
nerve, and for this 
reason practice enu- 
cleation or shelling 
out. Pei haps in the 
neurofibioma local 
recurrences take a 
second place, espe- 
cially if the tumor is 
near a large nerve 
trunk. In the intra- 
canalicular myxoma 
of the breast local 
recurrence is less 
frequently recorded, 
because most sur- 
geons cut these tu- 
mois out, as taking 
away a little laiger 
zone of breast tissue is not mutilating. However, in the myxoma of bone, 
there is additional danger if one even cuts into the tumor — the danger of trans- 
plantation of tumor cells into the open wound. 

Definite sarcoma not differing from any other type of sarcoma may 
develop in any of the connective-tissue tumors, apparently more frequently 
in a benign tumor containing myxomatous tissue. The most common sarcoma 
of the breast arises in the intracanalicular myxoma. Why sarcoma is more 
frequently observed in neural fibroma than the myxomatous tumor in the 
region of the salivary glands, I cannot explain. 

In one of the cases reported in my paper in 1920, in which the primal y 
tumor was located in the astragalus, there was definite metasta sis of pure 

t Archives of Surgery, May, IQ24, vol viii, p S82 , 
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Fig 2 — Case I Pathol No 33423 Trom the first operation, 
curetting in June, 1922 The hemorrhagic part is separated from the 
myxomatous tumor by condensed cellular tissue, suggesting spindle- 
cell sarcoma 
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myxoma to the tubercle of the tibia after amputation above the ankle-joint 

( Ccisc TI Fig. ii). . 

Unfortunately I have never been able to obtain the lung metastatic tumor 

in any of these cases of myxoma of bone. 

Central Myxoma of Phalanges.— In the older literature which I have dis- 
cussed in Progressive Medicine, and in my paper on Bone Cysts m the 
Annals of Surgery for August, 1910, cases of central myxoma of the 
phalanges are reported. This group of tumors in the phalanges of lingers 

and toes have been ^ ^ 7 s — V 7777 ~ ' 

constantly restudied ‘ ,, * V 1 '4 

since. Unfortunately , ^ 4 it 7 ? ,, » 

in not a single in- 
stance in which the 
original diagnosis was 
myxoma have we any 
sections to prove it. 

In all the recent cases 
in which we have tis- 
sue and sections none 
are myxoma — all are 
chondromas. There- 
fore, either the myx- 
oma of the phalanges 
are less malignant, or 
the older diagnoses 
were incorrect. On 
the theory of prob- 
abilities, m yxo m a 
should now and then 
be seen in the pha- 
langes, because this tumor occurs where the chondroma does, and it is sug- 
gestive that it is a degeneration of a primary chondroma, but the practical fact 
remains that the few cases diagnosed myxoma, situated in the phalanges 
and curetted without chemical or thermal cauterization have not recurred 
locally, nor given rise to metastasis. My colleague Doctor Baer of Johns 
Hopkins curetted such a case some years ago and has recently sent me an 
X-ray showing complete ossification. I remember distinctly the gross appear- 
ance in this case and my written report strongly suggests a myxoma, but 
tissues and section have been lost. 

_ reasons which at present we do not know, all connective-tissue tumors 
arising from the soft parts and bone in the region of the phalanges of the 
fingers and toes are benign. We have only one example of sarcoma which 
was part of a multiple endothelial sarcoma of the phalanx of the great toe, 
tibia and femur. 



Fig. 3 — Case I. Pathol. No. 33423. Recurrent tumor tissue in a bone cavity. 
Observe the blood-vessels and blood mixed with myxomatous tissue. 
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I am rather inclined to feel that a surgeon exploring a central tumor of a 
phalanx and finding the gross and microscopic picture of a myxoma, would 
be justified in curetting with thermal (cautery) and chemical cauterization. 

Central Myxoma of Metacar pals.— What has been said of the phalanx 
applies to the metatarsal and metacarpal bones. 

Tumors of the Carpus.— Up to the present time I have never observed 
any type of malignant tumor of the carpal bones. 

Central Tumors of the Tarsal Bones. — My experience has been with the 

astragalus and os 
calcis only. The pos- 
sibilities are : bone 
cysts, giant-cell tu- 
mors and myxomas. 
The giant-cell tu- 
mor is the most com- 
mon. There is no way 
of diagnosing it in the 
X-ray. If one explores 
a central tumor of the 
astragalus or os calcis 
and exposes a bone 
cyst or giant-cell tu- 
mor, curetting with 
thermal and chemical 
cauterization is suffi- 
cient. All of the cases • 
of which I have 
records are well. 
Doctor Prince, of 
Rochester, has had 
an unusual experience 
with this group. If, however, the central tumor suggested in the gross and in 
the frozen section a myxoma, I would immediately burn the wound with the 
cautery, clean up the leg above the ankle and with a new set of instruments, 
amputate, in order to avoid the local recurrence and perhaps death from 
metastasis as recorded in Case II of my paper of 1920. 

Central Tumors of the Long Pipe Bones. — The problems of diagnosis 
here are easier, but the correct method of treatment for myxoma is not yet 
established, although one should be inclined to choose resection or amputation. 

My studies up to date emphasize that the myxoma, either central or perios- 
teal, is for practical purposes a sarcoma with a much greater tendency to 
recurrence from wound transplantation and with a longer interval before death 
from metastasis. 

It is important to repeat here that all the older surgical pathologists as far 
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back as 1840 wrote: “ The myxoma of bone is a benign tumor, but it always 

recurs after operation.” . 

Thev did not observe their cases long enough to know of the metastasis. 

Manv of my colleagues have not accepted this classification into central an 
periosteal tumors of the long pipe bones, which, as a matter of fact is not 
mine and not new. I am one of the few who look upon it as one of the 
fundamental facts established by the older observers of bone tumors. 

More recent investigations allow some very positive deductions based upon 



Fig. 5. — Case I. Pathol. No. 33423. Appearance of the wound August 25, 1923. There had been 
three intensive burnings with the soldering irons, in attempting to destroy all the soft parts about the 
recurrent tumor and all the cavities containing tumor in the trochanter and shaft. 


the age of the patient and on whether the tumor involved the diaphysis 
or epiphysis. 

When the patient is under eighteen and, more certainly, when under 
fifteen, a distinct central tumor of the shaft of a long pipe bone is always 
benign. The majority of cases are benign bone cysts, a very few — less than 
two per cent. — the benign giant-cell tumor, with now and then an isolated 
case of tuberculosis. I am looking now at the X-ray of a central tumor 
(due to tuberculosis) of the shaft of the tibia in a girl aged eleven years. 
The bone shell is intact (see Fig. 60. Progressive Medicine, December, 1900. 
page 2080). In the twenty years I have a record of but two other cases (see 
Journal of Radiology for March. 1920. Figs. 37. 38). 

If the central tumor is in the epiphysis, and the patient is under eighteen 
and. more certainly if he is under fifteen, the tumor is usually a giant-cell 
tumor, but may be a bone cyst or tuberculosis. This localization in the 
epiphysis is very rare for the bone cyst, and this age is very uncommon for 
the giant-cell tumor. 

When the patient is an adult and the central tumor involves the epiphysis, 
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i J IG 6 Case I. Pathol No. 33423. X-ray Octo- 
„ ' The patient is apparently well; the last 

^ n 5 J um ? r - The new hone format ion out- 
side the shaft and trochanter is largely the result of two 
previous operations and repeated cauterizations. 


the chances are that it is a benign 
giant-cell tumor. But chondroma, 
myxoma and sarcoma are possible. 
When the central tumor involves 
the shaft of an adult bone, one can 
almost exclude a bone cyst or giant- 
cell tumor, and one must think 
of myxoma, chondroma, myeloma, 
metastatic tumors, and the very 
rare sarcoma. I am able to report 
three additional cases of myxoma 
since my paper in 1920. 

Case I is chiefly of interest 
because the recurrent tumor in the 
shaft of the upper third of the 
femur has resisted repeated cauter- 
izations with plumbers’ soldering 
irons for a period of more than 
a year. 

Had the operator in this case 
been familiar with the use of the 


cautery and the fact that a central tumor in the shaft of a long pipe bone of an 
adult is rarely a giant-cell tumor or a cyst, this thermal cauterization might 


have been employed at the time of the 
first exploration and curetting in June, 
T922, instead of after the second 
curetting for recurrence in July, 1923. 

Case II suggests that it is pos- 
sible to recognize the central malig- 
nant tumor from the clinical history, 
in the X-iay and by palpation, and 
perform amputation or resection with- 
out an exploratory incision. 

In Case III the operator, Doctor 
Rockey, w as not suspicious of myx- 
oma, or a central lesion other than cyst 
01 giant-cell tumor in the lower end 
of the femur, but at the exploratory 
incision he recognized in the gross an 
unusual tissue and for this reason 
used the hot soldering irons. This 
patient is clinically well with a good 
functioning limb nine months after 
operation. 



Fig 7 —Case I Pathol No. 334 2 3. X-ray 
September 25, 1924, before the last operation for 
recurrence Compare with Fig 6. There is an 
area of bone destruction and in this cavitj tumor 
tissue was found. 
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Cash I. — Pathol. No. 23423. First observed July, 1923. Central myxoma of the upper 
shaft of the femur extending to greater trochanter; recurrent one year after curetting 
without chemical or thermal ^ 

In this Case I have the 
tissues of the first operation 

and from the operations for Hr ^^^H 

recurrence, and of the last p 
recurrence (September 20, 

1924). The tumor is still a ^ 

pure myxoma, both, in the j> „ ' j 

gross and microscopic (see 1 

Figs. 1, 2, 3 and 4). 

The next most important 
fact in this case is that in 1 
June, 1922, two years and J 
four months ago, on the ,, i 

diagnosis of a bone cyst, the k . ' k 

lione shell was opened and jaU 
the contents curetted out. HL 
There no 

thermal -n > 

On July because 

of recurrence, shown by pal- ^ 

SSd SSL" d JT i V F, °' a '~°"° n — - «» - 

t 7 lr COn ' a ' K ' bCCaUSC °* "* *«« -etting, 

A few days later this wound was thoroughly cauterized with the hot soldering irons. 

August S, 1923, less than 
two weeks after the second 
operation, the patient was ad- 
mitted to St. Agnes’ Hospital, 
and the open wound again 
cauterized with the thermal 
cautery. This cauterization 
has continued at intervals for 
now- more than one year. In 
spite of this at the last opera- 
tion (September 20, 1924) 
pure myxomatous tissue was 
fmind in a bone cavity below 
tfie great trochanter. 

The patient still walks 
with a cane, and for at least 
one year has been able to 
continue his work as a postal 
clerk. The cauterizations 
every three to six weeks 

r„. . .. — c i- c j] .... . v . ■ r d ";. SK an.-csthcsia have 

<!■ r-: -i-i v .-■'y r 1 ; !''''-"- 1920 and ! c ^ 1 3,ln 111 dlc hospital from 

‘ on - timec to five davs. 
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When I exhibited this patient before the American Surgical Association in May 

1924, the open wound was clean, and there was no gross or microscopic evidence’ 
of recurrence. 

We have, therefore, demonstrated the failure of the thermal cautery and the deep 
X-ray to check or destroy the local growth of a recurrent central myxoma. At the 
present time there are no signs of metastasis to the lungs. 

Clinical History (Case I), taken before the operation in June, 1922. 
Fit st, there is a distinct history of a direct trauma to the region of the great 
trochanter of the right femur, in a white male aged forty-nine, whose occu- 
pation is that of a mail clerk. The 
pain after this trauma lasted but a 
few days, and there was an interval 
of almost two years before the 
occurrence of severe pain in the 
region of the great trochanter, 
upper end of femur, and sacro- 
iliac joint, and this pain had been 
present for more than one year 
before the operation in June, 1922. 

Pain in Myxoma . — We have 
not a sufficient number of cases to 
come to any definite conclusions, 
but so far my records show that 
an intense, persistent pain in a bone 
lesion in which the X-ray shows an 
intact bone shell, is very suggestive 
of myxoma or rare sarcoma. I 
have, however, observed it on a few 
occasions in the giant-cell tumor, 
very rarely in the bone cyst. 

X-rays and Palpation . — The 



Fk; 9 Case II. Pathol. No. 34522. X-rav lateral 
vle ' v ' myxoma of lower end of femur shaft S 

stt m’Flf 8 em N 0 n te °/h the °' d le *° ™ r lhc h coUyIc 

SSSgSS 
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surgeon who operated in June, 1922, reports that he could palpate a swelling 
below the gieat trochanter on the outer lateral surface of the right thigh with 
a distinct bone shell. The X-ray report notes a definite central lesion occupy- 
ing the gi eater trochanter, extending to the shaft about the size of a hen’s 
egg. The outer bone shell is thin, but the shaft of the femur and the great 
tiochanter are only partially invaded. Unfortunately this X-ray film is lost. 

Clinical and X-ray Diagnosis . — The one made at that time by the surgeon 
and the rontgenologist was bone cyst. 

Fiom my experience, the location and the age almost ruled out the bone 
cyst and the giant-cell tumor — too old for the bone cyst and unusual position 
for the giant-cell tumor. One should have thought of myxoma, chondroma or 
a possible sarcoma. The history of the intense pain also suggested the more 
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malignant types-, ttyxoma and sarcoma. For this reason the patient should 
have 8 been prepared for the immediate cauterization with a heavy sol 


ing iron. 


that 



Gross Pathology of First Operation.— The operator informed me 
there was no distinct connective-tissue lining as is usually found m the bone 
cyst and no red, granular, vascular tumor so characteristic of the giant-cell 
tumor, but a viscid, whitish, thick fluid containing masses like tapioca. This 
almost describes the myxoma, and 
resembles the contents of the cyst 
found at the second operation. 

Recurrence After First Opcra- 
ation . — The wound healed, and the 
patient was relieved of pain for a 
few months. Then there were simi- 
lar recurrent pains which radiated 
from the great trochanter towards 
the sacrum around the hip and 
down the thigh. A few months 
later a mass could be palpated, and 
recurrence was diagnosed by tbe 
original operator. 

X-ray of Recurrence (July i, 

1923). — I examined this patient 
July 10, thirteen months after the 
first operation, at least eight months 
after the recurrence of the pain, 
and three or four months after the 
appearance of a visible and palpable 
^welling in the scar, and T exam- 
ined this X-ray and further X-rays were taken by Doctor Kahn in my office. 
Unfortunately they have been mislaid or lost. (I took them with me to another 
city for a demonstration and returned without them.) But this X-ray and the 
ones which we have taken subsequently and which are reproduced here, differ 
very little from the description of tbe X-ray before tbe first operation, except 
that the cyst is larger ; no marked destruction of the shaft appears in the X-ray. 
There is nothing in any of these X-rays to distinguish the type of tumor — it 
could be a cyst, a giant-cell tumor or a chondroma. In the X-ray taken 
after the first operation, I was surprised to find a reformation of the bone 
shell which had been removed, with considerable evidence of new bone 
formation toward the great trochanter, and a cavity the she of a hen’s 
egg as described in the first X-ray. The larger part of the cyst was 
outside the trochanter and shaft, an expansion carrying with it the 
envelope of bone shell. The swelling at the time of mv examination was 
fully the Mre of a grape-fruit (12 cm.), and. when I 'dictated this note 
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Fig. 10. — Case II. Pathol. No. 34522. Antero- 
posterior view, not ns clear as Fig. 9. The remains of 
the tumor shown tn Fig. 8 are seen here m the internal 
condyle. This X-ray immediately should make one 
suspicious of myxoma or sarcoma. The disease has 
broken through the bone shell without expansion. 
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July io the patient was free from pain, there was no tenderness, and 
very little limitation in flexion and rotation at the hip-joint. The patient 
was. walking without crutch or cane, and able to work. There were no 
signs of recurrence in the soft parts and, to repeat, a distinct reformation of 
t ie hone shell. For this reason I was rather inclined to the diagnosis of 
chondroma which had liquefied, because in myxoma, ] rather felt from my 
previous experience that there would be recurrence in the soft parts. This 

[ ' ; . c ase shows how difficult it is 

when the number of cases is 
small, to be certain of any con- 
clusion based upon such pre- 
vious experience. 

The patient returned home and, 
because of intense pain, the origi- 
nal operator explored, evacuated 
the contents of the bone shell and, 
as stated before, packed for hemor- 
rhage. A few days later, at my 
suggestion he thoroughly cauter- 
ized the wound with soldering 
irons. 

Pathology of Second Opera- 
tion . — The material sent to the 
laboratory was a thick viscid fluid 
stained with blood and filled with 
small and large masses which con- 
sisted of opaque, gelatinous tissue 
not unlike tapioca, imbedded in 
tissues stained with blood. Fig. i 
is one of the larger pieces. Figs. 2, 

3 and 4 show the microscopic 
appearance: certainly a myxoma, 
and some pathologists would say 
a myxosarcoma. 

Fig. 5 taken August 25, 1923, 
after three intensive cauterizations 
at St. Agnes’ Hospital, shows the 
open wound. Fig. 6 is an X-ray 
ta en ctober 20, 1923, after repeated cauterizations, at a time when the patient showed 
no evidence of disease in the wound. Figure 7 is an X-ray taken September 25, 1924. 

ou will observe that the area of destruction has appeared in the shaft below the 
trochanter, and in this cavity we found gross and microscopic evidence of tumor tissue. 

o repeat, there is no evidence of metastasis to the chest. The patient is free of pain, 
walks with a cane and continues at work in the Post Office Department. 

Discussion . — I have called attention to this in previous communications, 
and the records of the bone tumors accumulated in the past few years empha- 
size the importance of this statement: No surgeon should explore a bone tumor 
without being prepared to cauterize the wound. The thermal cautery is far 

826 


mmsmmm 

I,* >• '■>> V- • 


tion F th G roueh lo^vlr ink ,?? tho1 - N°. 34522 . Longitudinal scc- 
Compare with Pig. io^X-my)^' formal m - hardene cl specimen. 



BONE TUMORS. MYXOMA 


stronger Ilian any chemical cauterization, and fortunately the best cautery is 

the cheapest— the plumbers’ soldering irons. 

This case cannot be looked upon as a fair test of the use of the cau ciy 
in the treatment of myxoma. We shall have to follow the result in the third 
case. It does, however, confirm the conclusions of the previous papeis on 
myxoma— its tendency to local recurrence. I am convinced that no local 
disease has ever received a more thorough treatment with the thermal cautery 
and the deep 


X-rays than in 
this case. 

At this time 
(September, 
1924) resec- 
tion was out 
of the question 
and amputa- 
tion, of course, 
m cant hi p- 
joint disarticu- 
lation. Fro m 
previous ex- 
perience ampu- 
tation does not 
promise p r o- 
tection against 
metastasis. We 
have given this 
man a useful 
limb for two 
years since 
first curetting. 



Fig. 12. — Case II. Patliol. No. 3.(522. Photograph of specimen to show soft 
part tumor in the popliteal space from perforation of the bone shelf The piece to 
the right is some lmisi le and fascia, sliced from the bone, exposing tumor tissue at x. 


Cask IT. — Pathol. No. 34522, observed January 27, 1924. Central myxoma of lozver 
end of femur involving shaft and epiphysis. Pure myxoma type. First, deep X-rays, 
then amputation. Result, November, 1924, ten months well. This is the first time that 
I have deliberately made the diagnosis of a possible myxoma and amputated without 
exploratory incision. 

The next most interesting point is that this is the first case in which I have an X-ray 
of the bone taken before the development of the tumor, and this bone showed evidence of 
a preexisting and apparently healed central lesion of the epiphysis. 

Ptevious History. — In November, 1920. three years and ten months ago, this patient, 
a white female then aged thirty-seven years, came under my observation and was operated 
upon for a benign tumor of the bread At that time, because of pain in the right leg in 
the region of the knee-joint an X-ra\ was taken (Fin. 8). This was interpreted as a 
healed and ossified area of tuberculosis or a rare ossified bone cyst. I explored the 
knee-joint, found a little fluid, but a nmmal synovial membrane and cartilage. Micro- 
scopic sections showed no disease. This patient had been complaining ol this joint for 
ten months, ami has been using a cane for four months. 

In the Journal of Radiolooy for March, 1020, I recorded a tumor of the lower end of 
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the femur as far as I know, the first on record — in which an X-rav t i r 

an in jury was negative. As pain and disability continued further v e y I > a ^ ter 

! ; «-* .0 a ££ 

of the case, however, was a series of 
X-rays after the trauma with negative 
findings. The interesting and unique part 
of the case reported here is the X-ray 
more than three years before, picturing 
an apparently healed lesion. 

Present History . — Whenever this pa- 
tent wrote me she complained of pain in 
this knee. We were all inclined to look 
upon it as neurasthenic. For the past 
three months the pain has been almost con- 
tinuous, of greater intensity; there has 
been some contraction of flexion, and the 
patient has had difficulty in walking. 

Examination . — There is the expres- 
sion of pain and fear. The involved knee 
is slightly flexed, there is visible swelling 
of the lower end of the thigh which, on 
palpation, is not fluid in the joint, but 
swelling of the soft parts. The only 
benign lesion of the bone presenting so 
much pain and tenderness was a central 
lesion of the upper end of the humerus in 
a boy of sixteen, reported in the Journal 
of Radiology for March, 1920. This 
patient is well 1 after curetting only, and 





, ... patient is well- alter curetting only, and 

a sarroma rence 0 opinion in Codman s registry, as to whether it should be considered 
a sarcoma or a variant of the giant-cell tumor. 

ness in hnn'! w * 1 j c * 1 I wish to emphasize again here is, that extreme pain and tender- 
gestive of malignancy Vlt ^ ^ raCtUrC anc ® without evidence of inflammation is very sug- 

^ ■ ^FF S ' 9 a nd 10.) The lateral view is better. Both views show a central 
X-rav fpw ot ' ln k S ! a 1 anc * cP'Phj'sis, invading the old healed area, recorded in the 
the invnlvom * 'f' ^ lree -’ cars a £°- The age — over twenty — is against bone cyst; 

we evident! ^ ° f S a ^ as w . e ^ as °f die epiphysis is against giant-cell tumor. Then 
layer T 1 ^ ^ C .° r ^ 1Ca * destruction with a soft-part tumor shadow, outside the cortical 
looked Cre IS 3 S ° p . ractica,ly 110 expansion. In my experience this X-ray should be 
si ^° n aS a ma fig nan t tumor, and this case shows that the pure myxoma may 

and ;n :e , Sa , m ? . _1 j ay P' cture as the central myxosarcoma or chondrosarcoma reported 
«nd illustrated ,n the Journal of Radiology for March, 1920. 

the v patient absolute rest in bed, except when she came to 

Kahn {rea *- men t on crutches. Intensive radiation was given by Dr. Max 

_i.i 1 °UI ,, n , Uarj " to 21 ■ Intravenous salvarsan was given by Doctor Collenberg, 
although the Wassermann was negative. 

. 1 ^ ra ? s die chest and all other laboratory examinations were negative. As 

Q p'''g S F° lm P r ° vernent °I the symptoms, amputation was performed July 2 3, 1924. 
n 10 ogy. fiigure 11 pictures the myxomatous tissue in the preserved formalin 
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snecimcns In the fresh gelatinous material exuded from the cut surface. Observe m the 
internal condyle the old ossified lesion infiltrated by the tumor. The sharp line of 
demarcation between the tumor and the marrow and the minute perforations of the 
cortical shell. Figure 12 at 4* shows a soft-part tumor outside the bone shell m the pop i 

tnl snace which we can see in the X-ray in the lateral view. _ 

Microscopically, this is a pure myxoma. As a matter of fact, there is no 1 erenc 


between a pure myxoma and a myxo- 
sarcoma. Both seem to have the same 
tendency to local recurrence, perhaps 
death from internal metastasis is later 
in the pure myxoma. 

Result in Case //.—October 21, 
1924, nine months after operation, 
the patient is well; no metastasis to 
the chest. 

Case III.— Pathol. No. 3461S. 
Central myxoma of lower end of 
femur. Operation— curetting with hot 
soldering irons by Dr. E. W. Rockey 
of Portland, Oregon. Result: Octo- 
ber, 1924, nine months, apparently well. 





I am indebted for the record, 
X-rays and tissue in this case to 
Dr. E. W. Rockey of Portland, Ore- 
gon, and as far as I know, this is the 
first central myxoma to be attacked 
primarily with the thermal cautery. 
The tissues sent to my laboratory from 
this operation show pure myxoma. 

X-rays Before and After 
Operation . — In this case I have 
an X-ray dated December 29, 



Fig. 14. — Case III. Pathol. No. 34618. X-ray August 
14, 1924, seven months after operation. Compare with 
Fig. 13. The central light area has now a more distinct 
ossified circumscribing shell. The perforation shown in 
Fig. 13 has ossified. All bones show slight osteoporosis. 
Compare the patella; in Figs. 13 and 14. 


1923, sent me by Doctor Rockey, and an X-ray taken in my office by Doctor 
Kahn dated August 14, 1924. The interesting question is : Can we tell the 
shadow of recurrence from the shadow of fibrous healing without ossification? 

Let us compare the lateral views before operation (Fig. 13) and eight 
months after operation (Fig. 14). The chief difference is that the cavity, 
or light area, in the lower end of the femur and epiphysis is outlined in the 
picture after operation much more distinctly. In fact, the line of demarcation 
is as distinct as the cortical layer itself. The picture taken before operation 
shows a break in the cortical layer at the junction of epiphysis and shaft just 
beneath the patella. 

Xe\ei theless the cavity which contained the tumor and which was burned 
out with the soldering irons is still unossified. 

The comparison of the antero-posterior views (Fig. 15) before operation 
and (Fig. 16) after operation, as compared with the normal right leg after 
operation (Fig. 17). shows that the portion of the cyst extending up into the 
shall from the external condyle, suggests ossification. In the pictures before 
operation (Figs. 13. 14. and 15) the internal condyle is apparently not 

S29 




JOSEPH COLT BLOODGOOD 

involved while after operation there are light shadows suggesting either that 
he eance I ons bone of the internal condyle was retnoved af the opemion or 
I 5 .th^ seat of osteoporos.s from non-use. In Figs. 14 and 16 the left lmee- 
joint aftei operation, shows distinct osteoporosis from non-use, as compared 
witi bigs. 13 and 15 of the affected limb before operation and Fig. 17 0 f the 

unaffected limb after operation. 

I have studied this question be- 
fore in a few other cases, and I 
find that in the majority it is 
impossible, at first, to distinguish in 
the X-ray light shadows of definite 
recurrence from light shadows due 
to fibrous tissue without bone, or 
osteoporosis from non-use. I had 
an opportunity some three years 
ago to compare two cases of giant- 
cell tumor in the upper epiphysis of 
, the humerus; both submitted to 
curetting, one without chemical or 
thermal cauterization, the other 
with. At the end of one year, the 
X-ray shadows are apparently iden- 
tical. The opening in the bone 
shell through which curetting had 
been done appears ossified in the 
X-ray in both. Yet, after this, 
recurrence took place in one, the 
first indication of which was defi- 
nite local swelling and X-ray show- 
fig is —case hi p. t h i n i n g destruction of the bone shell. I 

have just seen an x ’ ray of the 
and shaft'shadow^bove *s I different 0 from^thatof r a 0 "' 0thCr **** thaH tW ° 7“*” 

after opeLtion mnt " ceU tumor ' Com Pire with Pig/Td. after curetting, and the cavity is 
„ . . not yet completely ossified, 

o m t is patient of Doctor Rockey this apparent ossification of the bone 
s ie cannot be looked upon as positively excluding recurrence, nor the persis- 
tence o the light area as an indication of recurrence. This patient will have 
to e carefully watched, and if one sees evident destruction of the bone shell, 

01 enaigement of the light shadow, this must be looked upon as a sign 
ot recurrence. 

Clinical A otc. This patient was examined in my office August 14, 1924, by Doctors 
Stewart and Cohn, and X-rays were taken by Doctor Kahn. It is noted that the patient 
,S . f w Ite aged forty-nine. Two years before the operation in January, 1924, 

;V° Ut a c e in '*- e history of rheumatism and while driving his automobile, his left leg 
e cramped and he was conscious of pain in the region of the left knee. As this con- 
mue e consulted physicians and was treated for rheumatism. When he came under 
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Doctor Rockey’s care in December, 1923, an X-ray was taken. Doctor Rockey wrote 
me that from the X-ray lie was inclined to the diagnosis of a bone cyst or a giant-cell 
tumor. The patient complained to him of pain for 
a period of two years and a recent limp. 

Operative Pathology. (Doctor Rockey).— 

On exploring the bone over the tumor area the 
.shell was so thin that it was broken by a retractor. 

A window was made in the bone shell and the 
cavity curetted and thoroughly burned out with 
hot soldering irons of various sizes. The wound 
healed per primam. 

Microscopic Pathology. — Sections sent to me 
from this tissue showed myxoma. 

Discussion .— What shall we do if this 
tumor recurs? Resection is out of the 
question. Even with a successful bone 
transplantation to replace the lower end of 
the femur, the resultant limb is never as 
useful. It is therefore a question between 
further curettings with the soldering irons 
and amputation. Even before my experi- 
ence in Case I, I urged amputation in this ' 
case of Doctor Rockey. I prac i ised j, in 

Case II without exploration. Now that ^ionl/ST 'xTSZiS SoVS’ 
Doctor kockey’s patient is doing- so well t u 

greater risk of metastasis by further delav if tl ^-H 0 eVKlence that he 
— - 3 , C1 If there is a recurrence. However 

— when there are clinical and X-ray signs of 

reett, re, ice, the evidence suggests amputation as 
the operation of choice. 

Conclusions i„ R cgari tg Cp „ 0 . o/ „ 
omo.~( September, ,924.) If we Ieave ouf fhe 
possible central myxoma of the phalanges and 
tetacarpals and consider only the long pipe 
ones and my one example in the astragalus 

: December - 

to da } . The only cases of myxoma or 

cured S Ta 0ma | "' hidl , . haTC been Permanently 
cdj . have ^en subjected to ammitaHnn « 
resection without exploratory incision. 

locally^ except'^ h^r Case ^1 1 1 of Doctor “ 

At the present writi^i ^°£ n,fion - 
"’on without exploration if „ 0 , “ resec ' 

transphntation Th : s '• 1 ° SS1, e ' WIt b bone 
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Case I reported here, at the first operation. When resection and bone trans- 
plantation would not leave a limb with good function, primary amputation as 
m Case II, impresses me as the operation of choice. 

There will be cases in which resection and amputation can be performed 

without exploration, because of the localization of the lesion and the character 
of the X-ray. 

Undoubtedly in many cases one must explore. Then one should always 

have ready the cautery, 
the pure carbolic and 
alcohol, the fifty per cent, 
solution of zinc chlorid, 
and a technician to make 
a frozen section, and 
someone who can inter- 
pret it under the micro- 
scope. From my recent 
experience in cases in 
which I have actually 
seen the gross tissue, or 
in which I have obtained 
a clear description by the 
operator, I am impressed 
that all of them or the 
v , ~ — -- - < , majority of myxomas of 

Fig. 18. Photograph of plumbers' soldering irons and gas furnace, the bone, have a definite 
Total cost Sac. . 

gross appearance so char- 
acteristic that any surgeon who really studies his gross pathology would 
be able to recognize it at the exploratory incision. 

Is Curetting with Thermal Cautery Justified in the Myxoma? — Until 
Doctor Rockey s patient is followed for some years and shows no evidence 
of recurrence, one should not employ this method, but at once resect 
or amputate. 

Chondroma. — I have called attention to the tendency of all chondromas 
to recur if the tumor is explored or removed piecemeal, and a piece of tumor 
cartilage left in the wound. This tendency is apparently almost as great as 
in myxoma, but up to the present time, although some of the patients have 
ultimately lost their limbs and a few have died of the local growth in the 
region of the vertebrse, none have succumbed to metastasis. 

Brief Note on the Literature of Myxoma. — I reviewed the scanty litera- 
ture in my article in the Annals of Surgery for December, 1920, but at 
that time I had not read my colleague, Doctor Cotton's paper, which I would 
like to briefly abstract here. 

In the American Journal of Rontgenology, 1918, vol. v, Nos. 2 and 4, 
Cotton and McCleary, of Baltimore, report an example of a myxoma involv- 
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in nr (he shaft of the upper end of the femur, in a female aged thirty-five years. 
There were two exploratory operations between November. 1915, and the 
amputation of the hip-joint, November, 1916. In the first paper there are 

excellent X-rays and photographs of the gross. . 

In their second report, in the same journal, vol. vi, No. 12, p. 594 , the 

authors r e p o r t 
that this patient 
lived in comfort 
for two years, 
then there was 
evidence of re- 
currence in the 
groin and metas- 
tasis to the lungs, 
and death took 
place in April, 

1919, almost four 
years after the 
first exploratory 
incision and two 
and a half years 
after the amputa- 
tion. A marked 
feature of this 
case was the ex- 
tensive involve- 
ment of the shaft 
of the femur, and 
at time of ampu- 
tation both a cen- 
tral and perios- 
teal involvement. 

In the second paper a second case is recorded, involving the shaft of the 
femur below the trochanter, in a male, aged forty-five years. The duration 
of the pain before operation was two years. The real lesion was not revealed 
until the X-ray was taken. An exploratory incision was made and the 
characteristic features of a myxoma exposed. The tumor was removed with 
chisel and curette. The wound healed in four months. There were signs 
oi 1 ecurrence in six months, then amputation of the hip was performed. The 
patient succumbed in one vear. 



r«„ 19. — The different types of soldering irons. 



CONGENITAL TUMORS OF THE COCCYGEAL REGION 

By ElViN J. Bateman, M.D. 
of Pittsburgh, Pa. 

Congenital tumors of the coccygeal region are of very rare occurrence. 
Comparatively few cases are reported in the literature. Standard text-books 
of Surgery and Pathology dismiss the subject with a simple statement that 
their development is obscure. Different writers reporting isolated cases have 
assumed different embryological mal-developments as the causative factor in 
all. The most generally accepted theories as to the causation of such tumors 
are (G. Iierrman and F. Tourneux 1 ) : 

1. Herniation of cul-de-sac of terminal meninges secondarily isolated. 

2. Osseous and cartilaginous neoplasms from the lower end of the verte- 
bral column. 

3. Kystes dermoides formed by abnormal invagination of ectoderm having 
as a point of origin the so-called coccygeal fossette. 

4. Coccygeal gland hypertrophy. 

5. Persistence of post-anal gut. 

Iierrman and Tourneux 1 ’ 2 offer an embryological explanation for the 
first of these theories. They describe the development in the embryo of a 
coccygeal remnant of the chorda dorsalis and trace its development through 
a series of embryos from the third month to birth. The description briefly is 
as follows: At the commencement of the third month of intra-uterine life, 
the medullary tube is prolonged can dally to the extremity of the vertebral 
column. The terminal segment corresponding to the last coccygeal vertebra 
becomes adherent to the skin. At the end of the third month the vertebral 
column begins to develop more rapidly than the spinal cord and meninges, 
thus pulling the medullary tube up into the vertebral canal, but leaving it 
attached to the skin. This results in an inequality and angulation of the 
caudal portion of the medullary tube, forming two branches: the “segment 
coccygiens direct ” and the “ segment coccygiens reflechi.” During the fourth 
month the segment direct disappears. The segment reflechi persists and hav- 
ing undergone various modifications is found at birth. It is entirely separated 
from the remainder of the developing nervous system by the end of the fifth 
month. The structure is described as being roughly spherical and lined partly 
with stratified and partly with polyhedral columnar epithelium which retains 
its earliest embryonal characteristics. It is found entirely outside the verte- 
bral canal and lies just anterior to the tip of the coccyx. A few polycystic 
tumors of the coccygeal region have been reported as present at birth. Two 
of these are reported by Herrman and Tourneux, 1 * 2 and a few others have 
been reported by other authors. All of these probably developed from the 
“ vestiges coccygiens ” by which term the persistent “ segment coccygiens 
reflechi ” is known at birth. These tumors have been rather loosely called 
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neurenteric cysts without much understanding of the embryological fac- 

101 oTseous^and cartilaginous neoplasms from the lower end of the vertebral 
column undoubtedly could occur, but we were unable to find any dnect refer- 
ences in the literature to such tumors as being present at birth. 

Dermoid cysts of the coccygeal region, the so-called pilonidal cysts, usual y 
develop later in life. They develop as painful masses which are usually small 
and are found about the tip of the coccyx. They are true dermoids containing 
hair, subaceous material, etc., and are occasionally malignant. They very often 



Fig. i. — C occygeal cyst. 


drain to the surface through a small sinus. Their development from ecto- 
dermal infolding from the ectoderm originally found attached to the tip of 
the coccyx, is comprehensively described by Navarre." 

Coccygeal gland hypertrophy was formerly thought to lie a causative factor 
in a large number of congenital coccygeal tumors. At the present time this 
is not so generally believed, especially since the report of Vallois and Peyron 4 
on the development of the coccygeal gland. These men, after an exhaustive 
study of the subject, come to the conclusion that the coccygeal gland develops 
from a plexus of blood-vessels derived from embryonic blood vascular chan- 
nels corresponding to the caudal artery and vein of lower mammals. It is 
therefore strictly a blood vascular structure. At least one case which has been 
reported as arising from the coccygeal gland and described as being composed 
of epithelial elements, is open to a slight suspicion of having been derived 
from the vestiges coccygiens. (Burns. 5 ) 


Scum hit' described a tumor of the coccvgoal region in an eight months’ foetus 
which had been preserved in the Heidelberg Museum as a tumor arising from the 
c< cc\ goal body. This tumor was quite large and was covered posteriorly by the skin 
and portions of the glutei. The sphincter ani was drawn backward bv the* mass and the 
anus Mood wide open. It aKo extended well up into the pelvis. This tumor was polv- 
cjstic and contained many small semi-solid connective tissue nodules. The tissues of 
the i anus K tween the tip of the coccyx and tumor were sectioned seriallv 'and the 
cocoeeal bod> was sound m its normal situation and not affected by the tumor. On 
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account of this and other similar instances with which he was acquainted, Schmidt felt 
that the coccygeal body probably never gives rise to any tumor formation. 

Middlldokpi t reported a case of a tumor which undoubtedly arose from the post 
anal gut This tumor was removed at the age of one year, but had been present since 
birth. It was a small rounded semi-solid mass which extended from the sacrum 
anteriorly almost to the symphysis, practically covering the external genitals and the 
anus. There were two fistulous openings in it, from which discharged at times material 
resembling fecal matter. The baby was healthy in every way and its bowels had moved 
normally at all times. Dissection of the tumor showed that it had no connection with 
the rectum or sigmoid. Histological examination showed that it consisted largely of 
fatty tissue in which were imbedded tubules identical in structure with small intestine. 



Flo 2. — Showing result of operation for removal of coccygeal evst. 

Histologically all the layers of intestine, except the serosa, w’ere found. He was not 
sure whether it represented a tumor arising from the post-anal gut or whether it repre- 
sented a parasitic twin, but inclined to the former opinion. 

From the foregoing brief resume it can be seen that congenital tumors of 
the coccygeal region have been reported as arising from various causes. We 
wish to report a case of a congenital cystic tumor of the coccygeal region 
which seems to fall into that class of tumors, which according to Tourneux 
and Herrman, 1 ’ 2 are derived from the vestige coccygiens. The case described 
is a single unilocular cystic tumor. Very few 7 unilocular cysts have been 
reported. In fact, v 7 e w r ere unable to find an original report of any. SeveraL 
multilocular cysts of similar character have been reported however. Fowler, s 
in 1885, reported a multilocular cyst containing some semi-solid masses and 
gave a review of the literature up to that time. Huber, 0 in 1892, reported 
another, and a few others are on record. 

Case Repot t . — Magee Hospital No. 3323. The baby, Italian, full-term female, was 
born February 1, 1924. Mother had previously borne seven normal children. Duration 
of labor 8 hours and 55 minutes. The delivery of head and shoulders w 7 as normal. 
The delivery of the rest of the bodj' was delayed for several m nutes by the presence 
of a large mass in the coccygeal region This mass w r as almost as large as the babys- 
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head. The attending physician diagnosed the condition as a low spina bifida The 
infant was fullv developed and normal in every other way. Was admitted o ie 
Elizabeth Steel Magee Hospital, February 7. ’924, service of Dr. B. Z. Lashman. 
General physical examination was entirely negative. The tumor mass was nearly as 
large as the baby's head and apparently covered only with skin. It fluctuated and was 
quite evidently cystic. The anus was dislocated downward and backward and stood wide 
open. Palpation of the tumor caused the infant no apparent discomfort. Rectal exami- 
nation showed the absence of bony structures between the rectum and the tumor. Over 
the highest point of its surface, there were three somewhat widely dilated veins and the 
skin at this point was quite thin. The accompanying photograph (Fig. 1) gives an 
excellent idea of the appearance of the tumor. The mass increased somewhat in size 
during the eight days it was kept under observation prior to operation. X-ray examina- 
tion gave no assistance in diagnosis. Plate showed a normal pelvis. On account of the 
increase in size of the mass, it was felt that some effort should be made to remove it, 
even though an exact diagnosis as to its character could not be made. 

Operation . — February 15, 1924, Dr. B. Z. Casbman. Baby was placed on its right 
side, skin was prepared with alcohol, Harrington solution and picric acid. The skin and 
subcutaneous tissue overlying the mass were infiltrated with novocaine. Two incisions 
were made laterally over the mass in an elliptical manner and joined at their extremities. 
The wall of the mass was for the most part, just beneath the skin. The upper end was 
beneath the glutei, and dipper beneath the tip of the coccyx and extended upward 
anterior to the coccyx for a distance of about 2 cm. The mass was easily dissected 
free from surrounding structures, except when the median line was approached toward 
the tip of the coccyx. Its only firm attachment was anterior to the tip of the coccyx. 
Anteriorly it was separated from the rectum by a firm fascial layer. The external 
sphincter ani muscle was found to be pulled downward and backward over the cyst wall. 
When it was dissected free from the cyst wall it was seen to immediately assume the 
normal position and the anus closed. After the cyst was entirely removed the wound was 
closed with interrupted silkworm gut sutures. 

The mass removed was seen to be a thin-walled cyst which contained amber-colored 
fluid with a specific gravity of 1.014. Microscopic examination of the centrifuged fluid 
showed the presence of a few cells which were apparently epithelial in character. Patho- 
logical examination showed the sac to be largely composed of connective tissue. The 
lining membrane had been evidently largely destroyed by the accumulated fluid, but in 
one or two places a lining of .flattened simple epithelium was found and in other places 
the lining was composed of stratified columnar epithelium, thus again corresponding 
to the cases reported by Herrman and Tourneux b 2 as being derived from the 
vestiges coccvgiens. 

The baby made an uneventful recovery. The wound healed by first intention. X-ray 
examination of the baby after the wound was healed disclosed no abnormalities of the 
pelvic girdle, sacrum or coccyx. The anus was in normal position and the sphincter 
apparently functioning. Except for the scar and a certain amount of redundant tissue 
about the lower end of the scar, the baby was normal in every way when discharged from 
the hospital, March 14. 1924. 

I wish to express my thanks to Dr. B. Z. Casbman for his kindness in permitting 
me to report this case, and to Dr. Davenport Hooker. Professor of Anatomv in the 
School 01 Medicine. Imversity of Pittsburgh, for his -rent o 


of tliL report. 


great assistance in the preparation 
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MELANOMA OF THE NAIL BED 

By T. Banford Jones, M.D. 
or Boston, Mass. 

„ (0 M TUB Til inn -WHGICU. SERVICE Of THE M \SS ICII L'SBTTS GEN'ER \L HOSPITAL 

The subject of melanotic tumors occupies a conspicuous place in medical 
literature and is one which never ceases to be of the greatest interest. The 
admission to the Massachusetts General Hospital of a rather unusual case of 
melanotic malignancy, which was characterized by its originating in the nail 
matrix following trauma, and by its close resemblance to the ordinary paro- 
nychia, prompted a search of the literature for reports of similar cases. The 
examination of the literature showed that this particular type of case is one 
not frequently encountered, or not recognized as being malignant. The litera- 
ture on the subject is admirably reviewed by A. E. Hertzler 1 in a rather 
recent article, in which he reports seventeen cases in all, including two of 
his own. As a survey of the hospital records netted only two cases .in 
addition to the one mentioned above, it seemed advisable to report all three 
as exemplifying a rather unusual condition. 

In reporting a number of these cases, Hutchinson 2 wrote under the title 
of “ Melanotic Whitlow,” although he recognized the fact that the condition 
was malignant. “ There is a rare form of disease of the nail bed which is 
malignant, and usually takes the type of melanotic sarcoma. It is generally 
attributed in the first instance to injury, and its diagnosis is always missed in 
the early stages. Because it resembles whitlow, and is usually so named at 
first, I prefer to give it that name. It is, however, from the beginning malig- 
nant. Careful observation will find at the edge of the inflamed nail a little 
border of coal-black color, and this, however, slightly marked, must be 
allowed to make the diagnosis.” Hertzler 1 in the report noted above selects 
the title “ Melanoblastoma of the Nail Bed,” which is excellent, as it describes 
adequately, yet tersely, the cases in question. In the present instance the term 
“ melanoma ” is preferred. A discussion of the connective tissue or epithelial 
origin of these tumors will not be undertaken here, as it is beyond the 
scope of this communication, which aims only to call attention to the character- 
istic features of these cases. These can best be presented by a brief considera- 
tion of the case histories. 


Cast. I. Hospital Xo. I-„. S. 750-131; M. C., ace fortv-two, single, white female 
seamstress, was first admitted to the out-patient department, August 10. 1911 Her pre- 
vious history wa< negative. The onset of the illness was February, 1911, six months 
hnore adm.ssmn. when she first noticed a ‘•crack" in the nail of her left thumb which 
,ol.-«iocnrty .comic infected. One-tali oi ihc nail excised and curettage done by her 
,Mt. ; x,an. The wound taded to heal and tour weeks after the above treatment, “'black 

' "T °" August the note reads. “On the lei, 

" ■' "leer involving about one-half oi the nail bed." At this time 
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there was no pigmentation, the ulcerated area was covered with clean granulations and 
t iere was nothing, aside from the chronicity of the lesion, to suggest that it was not due 
to an infection of the nail bed, resulting in partial loss of the nail. On August 14 a small 
section was excised for microscopical examination which showed indications of “new 
growth. September 11 the thumb was amputated at the middle of the proximal phalanx. 
Microscopic examination of the specimen removed showed the characteristic large 
irregular cells infiltrating the tissues immediately below the epithelium together with 
varying amounts of pigment. (Fig. 1.) 

The wound healed satisfactorily without any signs of recurrence. November 28, 1911, 

she again visited the out-patient 
department because of a swelling 
in the axilla and was immediately 
admitted to the wards. Physical 
examination at this time showed a 
poorly nourished woman, with a 
able gland in the left axilla, 
inch in diameter, and two ' 
palpable glands, pea-size, in the 
left supraclavicular region. Chest 
negative ; liver and spleen not pal- 



palpal 

• A. .. r' ‘ onc > 

i,. * r ' > ' ■•# T'i; ' •’! palpal: 

. . % , « * ‘ if. 


JV . ■■■■,. i 



i’ • • # }' v • v * mrgcmve , uvcr anci spiecn not pal- 

n .< . •;:v pable. Left thumb amputated just 
P'‘ ^ (-(• ’ posterior to the distal joint. Oper- 

*** ■ - - ation by Dr. F. B. Harrington, 

consisting of dissection of glan- 
*’ '''-ft- ^ thilar and fatty tissue in the 

If’ >• , C . ' V. r ; 1 . • supraclavicular triangle and axil- 

'ifirtPtr, >' •’ * S .V * ' lary dissection was performed. 

£ ’'k ' ; S-'^^ ^ Pathological report showed 

that only part of the glands were 
involved, the onc large axillary 
gland on section being found to 
have undergone cystic degenera- 
tion, with the accumulation of a 
thin, reddish, hemorrhagic fluid. 
Microscopical examination of the 
i nvolvc d glands showed “ new 
growth ” of irregular cells with 
eccentric nuclei. No pigment was found in the specimens examined. (Fig. 2.) 

e post-operative course in the hospital was’ uneventful. She remained well with- 
out recurrence until July, 1912, eight months later, at which time the left elbow began 
o swe , with subsequent development of pain. The condition of the elbow became pro- 
gressively worse and she was again admitted to the hospital, October 11, 1912, eleven 
months after her first admission. 

, , ^ 1IS t ' me s * ,e presented the picture of one suffering from malignant disease. She 

, a 3 ^ ers ' stei ^ un P r °ductive cough, weakness and was markedly undernourished. 

omen negative. Chest negative. The left elbow showed a “ round, deep purple tumor 
a out five inches in diameter, chiefly on the inner side of the joint which was fixed at a 
n o t angle. (Fig. 3.) The whole tumor was extremely tender on palpation. The axilla 
showed the scar of the previous operation with a small hard, firm nodule the size of an 
oli\e in the anterior axillary fold. On October 14, amputation at the shoulder joint was 
performed by Dr. F. B. Harrington. October 27, a small “ grape-size ” nodule appeared 
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in the skin of the abdomen just below the umbilicus. This was excised and the pathologi- 
cal report was “ Melanotic Sarcoma.” On October 20, there was observed a similar nodule 
in the right infraclavicular region, while on November 5, a third was noted near the 
left anterior spine of the ilium. It 
being evident that the case was 
hopeless, the patient was dis- I 
charged with the diagnosis “ Mela- 
notic Sarcoma with Metastases.” 

The patient died January 8, 1913. 
two months after discharge and 
approximately three years after the 
onset of the disease, and thirteen 
months after her first admission. 

Cask II. — Hospital No. E. S. 

237592; T. J. C., aged thirty-si> 
white, male, engineer, admitted 
the wards July 10, 1920. complain- 
ing of “ a sore on the right 
toe.” His previous history 
negative. The onset of the present 
illness was two years before admis- 
sion when, following slight trauma, 
the patient lost the nail of his right 
great toe. The lesion was cauter- 
ized frequently, but refused to 
heal, resisting all treatment. Dur- 
ing the six months before admis- 
‘ion, the granulations grew rapidly, 
in spite of frequent cauterization, 

•so that at the time of admission p IG 2 _ r , w T p v 
the lesion had assumed all the —L.Pf' /V E ' St n clc ^ Photomicrograph o f ' Pmri p" 0 

“ srz x ™ • - :r: . = 

being replaced by a tumor 
about the size of a walnut, 
irregular, rather firm, dark- 
red or purple in color, and 
quite vascular. (Fig. 4.) 
There was considerable mois- 
ture and serous discharge 
on its surface. On July 12, 
amputation of the toe at the 
metatarsal phalangeal joint 
and dissection of the groin 
vere performed by Dr. Beth 
mcent. The pathological re- 
port mi the tissue removed 
vas melanotic sarcoma with 
inguinal 

n:<>mh>. Liter. Mrrch.X,. 102, tbe^C a " Unevcmf " 1 rccovcrv. 

' -" tm "■" 1 ac “’" 10 the hospital 




ou;nr recurrence m 

o! rlcmq,. 


'<L ’ The patient \\a 
l-’-glu 


1; 1 , nicta^tavcs to tlir* 

di-chai ced on August 3rd. after ai 
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with the diagnosis of “ Metastatic Melanotic Sarcoma of the Brain,” based on history and 
physical findings. He had had frontal headaches of increasing frequency and severity, 
some vomiting, gradually failing memory, and seme speech difficulty. On physical 
examination the important points were, beginning bilateral choked discs, nystagmus on 
looking to right, paralysis of the left side of the face, some ataxia, marked memory 
defect, mental retardation. It being apparent that any operative procedure was hopeless, 
the patent was discharged April 2, 1921, and died five weeks later, approximately three 
years after onset and ten months after his first admission. 

Case III. — Hospital No. 258579, L. S., age seventy-two, white, female, widow, 
admitted to the out-patient department, November 4, 1922, complaining of “a sore on the 
great toe.” Her previous history was negative. She dated the onset of the present illness 

five years before admission 
when she “ bruised ” her right 
great toe. Except for slight 
pain at the time, the patient 
experienced no discomfort and 
thought no more about the 
incident. Four days later, 
quite by accident, the patient 
discovered a small black area 
“ like a blood blister ” under 
the inner corner of the in- 
jured nail. This “spot” re- 
mained unchanged for one 
year. However, dining the 
next four years, it increased 
slightly in size. When she 
presented herself to the out- 
patient department, the lesion 
was restricted to the area 
normally covered by the nail. 
The note at this time reads 

“exuberant granulations, 

bleeding readily, over the area 
ordinarily covered by the nail. 
A few shreds of nail about 
the periphery. X-ray nega- 
tive except for atrophy of 
bone of great toe.” The patient was sent home with instructions to return immediately 
if the lesion progressed noticeably. Six months later it suddenly began to grow rapidly. 
Contrary to instructions she did not return to the hospital immediately, so that at the time 
of admission to the wards, September 26, 1923, the toe was involved down to the middle of 
the first phalanx. It is interesting to note that although there was at this t.me a perfectly 
defin.te tumor, the condition was incorrectly diagnosed in the out-patient department, the 
patient being referred to the house with the diagnosis of “ gangrene of the right toe. 

Physical examination on admission showed the following : an obese elderly woman in 
apparent good health. Chest negative. X-rays negative for metastases. Abdomen nega- 
tive. In the right inguinal region were several enlarged glands, almond-size, hard and 
firm. There was also a similar gland somewhat larger in the popliteal space. The right 
great tee showed a large irregular “ bossy ” tumor extending to the metatarso-phalangeal 
joint on the anterior aspect and to the midpoint of the proximal phalanx on the plantar 
surface. The toe nail was missing. (Fig. 5.) 

The surface of the tumor was irregular, deep purple in color, with here and there 
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Fig. 4 — Case II. Photograph of specimen removed at opera- 
tion, showing tumor involving matrix of the nail which has extended 
beyond the limits of the nail bed. To the right, cross-section of 
lymph gland removed from the groin. Note areas of pigmentation. 
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Clinically in its early stages, the lesion is apparently a paronychia, its ear- 
liest appearance being that of a small hannaloma beneath the nail. Unlike the 
paronychia, this lesion gradually increases in size despite treatment, ulcerates 
and destroys the nail slowly until at length the latter is entirely lost. For the 
lesion to develop to this point requires a period of time varying from a few 
months to several years. To the casual observer, -it now appears as red or 
purple exuberant granulations which bleed rather freely. However, careful 
observation will usually reveal small areas of black pigment either scattered 
through the lesion or around its border. The presence of pigment is pathogno- 
monic, and furnishes the key to the diagnosis at this point. Following this 
stage in its development, it seems to attain some stimulus which causes it to 
progress with extraordinary rapidity and in a very short time it is quite 
evident that one is dealing with a new growth, as evidenced by the local tumor 
and enlargement of regional glands. From this point its progress is rapidly 
fatal, extensive metastases taking place throughout the body. Except for the 
inconvenience caused by the local lesion, the patient is comparatively free 
from symptoms. However, in some cases, pain and local tenderness may be 
rather severe during the later stages of its development, although this is by 
no means a constant feature. 

Pathology . — With the exception of Case I, it would seem that these cases 
came into the hospital relatively late in the course of the disease. Both 
Case II and Case III presented easily recognizable tumors, consequently the 
diagnosis should have been obvious. However, Case III, in which the lesion 
was the most advanced, was admitted with the diagnosis of “gangrene of the 
toe.” On the other hand, the lesion in Case I showed no characteristic pig- 
mentation, but the duration of the condition was such that suspicion of new 
growth was aroused and a specimen excised for diagnosis. This represents 
the course which should be taken in a chronic progressive ulceration of the 
nail bed. It is desirable to obtain if possible an immediate diagnosis of the 
specimen, so that, if necessary, amputation can be carried out at once. 

In the cases showing definite tumor mass, the latter was hard, irregular, 
deep red or purple in color, with here and there small areas deeply pigmented. 
(Figs. 4 and 5.) On section these specimens showed varying amounts of pig- 
uent. Case II showed a deep black outer zone, with a moist grayish base, 
without any apparent involvement of the underlying soft tissue. On the 
Dther hand, section of the specimen in Case III disclosed a uniformly 
jrownish-black tumor which completely filled the soft parts, having destroyed 
.he nail. 

In the cases in which the region glands were excised. Case I and Case II, 
;hese were found to be firmly matted together. The individual nodes were 
narkedly enlarged, hard and firm, presenting on section in both cases varying 
imounts of pigmentation. (Fig. 4.) 

Microscopically these cases were quite similar and characteristic. The 
original lesion in each case was composed of large, irregular cells, showing all 
degrees of transition from round to spindle-shape, with large eccentric nuclei 
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marked. On the other hand, there are cases reported ,J - 7 which are very 
interesting from the standpoint of metastases; where the initial tumor is of 
uttei blackness and the restriction of the growth during its earlier 
periods of its secondary reproduction, is, in a remarkable manner, restricted 
to the hmb in which the disease originated.” . In these cases the lymphatic 
tiunks of the extiemity are found to be extensively involved appearing as 
headed coids of coal hlack pigment, to the exclusion of glandular involvement. 

Diagnosis and 7 / catmcut . — It is obvious that one of the greatest diffi- 
culties encounteied in these cases is that of making an earlv diagnosis. It 
is impossible to say what the ultimate result would he if surgery were given 
' v ; v -\. -v - the benefit of an earlv diag- 

i - •> . ■ ~ <. x «5'. v, . -i • * - . - & 

t ••• . -£■ _ ' nosis, in accomplishing which 

. A -f; ? ' several points are helpful. 

„ ‘ ^ TtL* ' » . ... Careful and painstaking ex- 

■ ‘. ' ,**•*'.' V& • >* ' l-.Y-k amination of the lesion is 

r \ . * %*v* g ' * A 4 ’* \ o , 

„• •' • - **.»*• ^ . J. paramount, for the essential 

I 

( r ' <■'? '■j - •' , • >••'•*< points ot diagnosis are so deh- 

'*>; -,y'\ * cate that thev can be readilv 

v: '' 1 - * ' ' " *' ‘ ■ overlooked. Attention has 

been directed repeatedly to 
the fact, that although at first 
these lesions appeared 
imple ulcers, the sur- 
ithelium is not com- 
destroved. 1 ’ s > 0 The 
‘ pigment often appears early 
in these cases in the form of 
“ black specks” scattered 
throughout, or as a black bor- 
der surrounding the lesion as 
pointed out by Hutchinson 2 
and Hertzler. 1 This feature 
when present is extremely 
important, although in many 
instances its recognition is 
difficult. lo make the diagnosis at these stages, it is necessary to look 
carefully at the skin near the margin of the fungus. Here a little colored 
border may often be found, looking as if the lunar caustic had been applied, 
which tells the tale.” 2 “ It needs sometimes the eye of faith to recognize 

the narrow band of black which borders the inflamed part.” r ‘ However, 
when the pigment is once discovered, the diagnosis is made. The presence 
of black specks ” or a “ black border ” is the key to the early diagnosis. 
Hence the importance of careful, painstaking examination of the lesion can- 
not be overemphasized. However, many cases show no pigment until 
l elatively late in the progress of the disease. 

S46 



$ , 


’>* % V ^ -- 

v '1 > . 

- g*i „’<1 

'' ,7 v 


;v. • -a- 

jr ** h .* * • r ' S' — — > 


by Dr G A 7 E SteM* 1 ?' pw h ' N °‘ 23 ' 5 ; 62 ;. , (Photomicrograph 
firossvmFirfi^ ? ,C . r ° Sraph ?, f lym P h t’land shown 
„ y 1 ■£• 4. contrasting tumor cells with lymphocytes 
Note intra and extracellular pigment granules. l>mpnocytes - 



* hi ^ZZtrl'l Ci,r °™'c ulcerate 7 ^ ^ B£ 0 

cairc-. t,K »»> M fc , ~ 

3 m Pmati 0 „ l'Z a Z pre Par afj^f an,0l 'n[ of r ^ard ed ^* r ^' Per so „ s 

riT;: s of ^oTtz res ^z zt ai e ^i C 0 T*r ed - med,ate,y ** 

" d,r0nic and S/!0WS 

na,7 ^ TWs co, ld ; fion 3 ” ,ade fete 

*42*-* S(10UW h * , n a „ d)ro . ^ *« tre atinent 

P^evS Z * tr c d * 'C^ * -cfe/o n anrf ” C e ° n *' t/0nS ° d tte 

( *•» fro,„ ! q as « r ep orted e ®P er afio'jj. a ” d "*r 05copi . c 

H ^ »«^ a * V**** ^ eXa ' ni - 

Hpr^, vas I?7adp f 

(■ JW.. 8 * 110 ^ fe^e to 


* ^ ‘" oc s. 

Jler tzlor a 

: fes. ; ^tv>-^? GR4p ^ 

v | V; r ° l v,; A 7o '’ 

’ ,uo,ed ** E a . 

:««^r .-■ a v °'- 4 ?r- **. ^ ert ^ ^c, f D ■ 

.!%• B Arci5 - Surg <*«*»). Vol 40 7’ *886; 4 ’ p ' s 9 . ‘ Dernj at. 

' oo ^ p'L\ fe vo^r on) - 4 § * ^ is 90 _ IS 

Wed - a 4 *^ p ' 6 * 



FRACTURES OF TIIE SHAFT OF THE FEMUR 

TREATMENT BY MEANS OE BALANCED TRACTION 
ANALYSIS Or IMMEDIATE RESULTS IN FORTY CASES 

By William DeWitt Andrus, M.D. 

or CivcrvvATi, Ohio. 

HiOM Till SURGICM DFPIRTUINT, ( M\ 1 RSIT1 OF CINCINNATI AND TIIF CINCINNATI GFNMMI HOSIITAL 


The ultimate displacement of the fragments in a fracture of the femoral 
shaft is clue almost entirely to the pull of the muscles which span the line of 



ininf Uil. A ^ aBC 48 Comminuted fracture of lower third of left femur invoking the 

vent font hjcma g th ™ s 's A, traction straps B, leg sling C, thigh sling Appliance to pre- 

op has been omitted for a few days to obtain better relaxation of the gastrocnemius 


fiacture. The violence, direct or indirect, which produces the break ceases to 
act as soon as the leg is placed at rest and the problem of reducing or fixing 
the fiacture becomes largely one of the mechanics of muscle pulls. Could the 
force and direction of these muscle pulls be exactly counterbalanced, the frac- 
tuie should theoretically reduce itself; and if the apparatus is so arranged 
as to exert a constant effect upon the fragments, the reduction should be 
maintained even though the patient moves about to some extent in bed. 

The following is a preliminary report of the salient features of a method 
which embodies the above considerations. It has been successfully used in 
eleven cases of fracture of the femoral shaft which have been admitted to the 
surgical service of the Cincinnati General Hospital since July, 1923. 
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the square root of 2A". Thus by varying the amounts of weight we are 
able to vary the force of the pull and the degree of flexion to suit the require- 
ments of a given fracture. When the upper fragment is abducted, as 
in many fractures of the upper third, the traction is applied with the leg 
in about 30 degrees of abduction. 

Another sling (Fig. 1, C) is placed about the thigh, from which a cord 
runs through the uppermost pulley of the traveller and over the head of the 



Fig 3 H 5117. A R , age 48 Showing freedom with which patient can move about in bed 


bed. To it eight to ten pounds of weight is attached. This sling serves at 
least two purposes. In fractures of the lower third it tends to draw the 
upper end of the distal fragment forward into alignment with the upper 
fragment. In all cases it acts as a coaptation splint which supports the 
thigh and prevents sagging of the fragments posteriorly due to gravity. Foot 
drop is prevented by traction applied to the sole of the foot, the traction cord 
with its attached weight running over the middle pulley of the “ traveller.” 
In fractures of the lower third this may be omitted for the first two or three 
days to obtain a better relaxation of the gastrocnemius. Counter-traction is 
obtained by raising the foot of the bed about eight inches from the floor. 

Such a combination of weight and pulley traction permits of a considerable 
amount of movement on the part of the patient without in any way disturbing 
the force or direction of the traction. (See Fig. 3.) If the patient raises 
himself in bed, the weights immediately adjust themselves, and if he shifts 
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element in the success of the method. Usually no attempt is made at 
first to manipulate the fracture, hut the reduction is left to the system of 
traction entirely. 

Report of Cases . — Eleven simple fractures of the shaft of the femur have 
been treated by this method. One patient was a boy of eleven, one was 



seventeen ; the remainder were adults, the oldest being sixty-four years of age. 
Four were females, seven were males. The site of the fracture was in the 
middle thiid in five cases, in the upper third in four cases, and in the lower 
third in two cases. In five the line of fracture was transverse, in three it 
was oblique, while in three comminution of the fragments was present. In 
one of the latter the line of fracture entered the knee-joint and was associated 
with a haemarthrosis. 

In 8 of the n fractures the first X-rays taken after traction was applied 
showed ‘the position of the fragments to be entirely satisfactory and in two of 
the eight the reduction was almost anatomically perfect. In the remaining 


S52 




nn equally r ucm 'at W " 111 
Srs y Sat,sf **orv rp , 

* in g00c f ‘ ^ «fco» di ; esu,te - if 

•*. :r *■-•* «g s / 

n 'uitln; e °7 P, ' Cated ty the t,me ' bill's ; ■ 

of 

"ate;,, Oh/ ut fir '« a„in b3d *- 

«f «>e w’ neci - Afte, 7 **« ultf. 

"' as e »>Phy°a i h ' nher 'mino6ir niOVa ' 

Prevent d 1,1 all hot „ ,z: »n„ 

,:z «»: h z em ^ t <° 

f Y !ts ’ *Mfe fi ,e Wed S !^e ■ , 

,*°wZ" nS - hSrg «>» 

lotion ~ 0,, °" n mc 

■ / 0m 3‘to:o:°, 0!th '*Je ehOSpi - ■' z p z ^' 

J5 days, r, 3 da ys, t/, e a s varied ^ ' 

™Bft,p, Xf "'e excfude , Se <*h* STS J- w, ~ 

J ng 0 fn 11 9 - — In k s 6 3 da Ys let hod s 2 t Ss than 

z o! «** c as d in *>4, * .**«*? 

° f "* '>ipl m ° f S, 4e^ e " V of C *** «*re w 

?e sh °nZ raI shaft ■ ’ ' S 

“• "C h v-^ 

’ ** 2 2 ? 



WILLIAM DeWITT ANDRUS 


cases of all ages and treated by various methods, saw an average shortening 
of 1.7 cm., and Estes,' 1 in analyzing 457 such cases, reports an average shorten- 
ing of 1.5 cm. In a series of 40 fractures of this kind treated in this hospital 
by methods other than balanced traction, there was an average shortening 
of about 2 cm. 

Angulation . — Three cases had slight angulation at the site of fracture 



Fig 7 M. S , age 20, 57th day. Lateral and antero-posterior views. Multiple fractures elsewhere- 
Balanced traction maintained for 57 days. Union present but not firm at that time. Spica cast tnereio 
applied for about 3 weeks. Discharged with firm union. 

which was demonstrable only in the X-ray plates. In two cases the angu- 
lation was internal ; in one posterior. 

Joint Motion . — Ten of the eleven patients had at least 45 0 of joint motion 
at the knee when dismissed from the hospital. 

Callus Formation . — All cases had callus which was both visible in the 
X-ray and palpable at the time of discharge. 

Atrophy . — It has been our impression in comparing cases treated by this 
method with those in which prolonged immobilization in plaster was employed, 
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An Analysis of the Immediate Results in Forty Cases of Fracture of the 
Shaft of the Femur. — This report deals with the forty fractures of the shaft 
of the femur in patients over twelve years of age treated on the surgical service 
of the Cincinnati General Hospital between January 1, 1922 and July 1, 1923. 
Only fractures below the trochanters are included. 

Age. — The youngest patient in this series was 13 years of age; the 
oldest, 79 years of age. Dividing the cases into decades we find 8 cases 

or 20 per cent, between 12 and 20 years; 4 cases or 10 per cent, between 

20 and 30 years ; 6 cases or 1 5 per cent, between 30 and 40 years ; 9 cases 

or 22 per cent, between 40 and 50 years; 6 cases or 15 per cent, between 

50 and 60 years; while 7 cases or 18 per cent, were over 60 years. 

Sex. — Twenty-six or 65 per cent, of these fractures were in males while 
14 or 35 per cent, occurred in females. 

Level of Fracture. — The upper Yf was involved in 5, or 12.5 per cent, 
of the cases; the middle V3 in 20, or 50 per cent, and the lower Yt in 15, or 
37-5 per cent. The two sides were involved an equal number of times. 
In one case both femurs were fractured in the middle Y ; the right obliquely; 
while the line of fracture in the left femur was described as transverse. 

Type of Fracture. — The type of fracture was given as oblique in 13 cases 
(32 per cent.) ; as transverse in 13 cases (32 per cent.) ; and as comminuted 
in 14 cases (36 per cent.). When we analyze the types of fractures with 
reference to their location we find the oblique type equally distributed, the 
comminuted more frequent in the lower and middle thirds, while 10 of the 
13 transverse fractures were located in the middle third. Thirty-three 
were described as simple fractures, while 7 were compound. One of the 
simple fractures was a pathological fracture due to metastases from a car- 
cinoma of the breast in a woman fifty-three years of age; three of the com- 
pound fractures were gunshot fractures from revolver bullets. 

Mortality. — There were 6 deaths; five from pneumonia in patients over 
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sustaining a compound gunshot fracture of the right femur from which 
he recovered. 

Results. Days in the Hospital . — The hospitalization period for the 
simple fractures treated hy closed reduction varied from 43 to 1 5 1 days, 
the average being 58 days ; while, for the 7 compound fractures the time 
varied from 84 to 403 days, the average stay being 149 days. 

Pott (1768) and Malgaigne (1839), called attention to the importance 
of an early attempt to overcome the shortening and muscle spasm, and of 
placing the leg at rest before massive infiltration of the muscles should 
have taken place. And many others since (Bardenheuer, 3 Henschen. 2 Boor- 
stein and Landsman. 4 Conference of American Orthopaedists on fractures 
at Boston 1922,° and others have pointed out that in almost all fractures 
an early immobilization ot the fragments with at least an attempt at re- 
duction influences, in no small degree, the subsequent course of the case and 
often the ultimate result. 

This is nowhere better demonstrated than in fractures of the shaft of the 
femur in adults. If an attempt at immobilization is not made within a few 
hours after injury it is often impossible even under ether anaesthesia to 
overcome the shortening by manual traction sufficiently to permit a satis- 
factory apposition of the fragments. The heavy thigh muscles, shortened 
somewhat because of the break, soon become infiltrated with blood; and 
attempts to overcome this shortening become increasingly more difficult 
with the lapse of time. 

With this in mind it is of interest to note the apparent effect of an 
early attempt at reduction on the hospitalization time in the simple fractures 
uncomplicated by other conditions. In 8 such cases in which an immediate 
attempt at reduction and immobilization was made the average time in the hos- 
pital was 69 days, the extremes being 35 and 116 days; whereas, in 6 others in 
which no such attempt was made until after 24 hours had elapsed the average 
hospitalization time was 103 days, the extremes being 71 and 121 days. 

Union . — Of the 34 cases in which treatment was carried out, 31 had firm 
union at the time of discharge and were walking with crutches at that time. 
Of the remaining three, one was discharged in a plaster spica, one left the 
hospital against advice before it was time to remove the case, and the third 
was discharged in a “ side-splint.” 

Shortening . — The average measured shortening on discharge (anterior- 
superior spine to tip of internal malleolus) in this series was slightly less 
than 2 cm. (1.95). In simple fractures it was 1.8 cm.; in compound frac- 
tures, 2.3 cm. Nine cases (three compound; six simple) had no shortening, 
while, the remainder had varying amounts, the maximum for simple fractures 
being 4 cm. ; for compound fractures, 6 cm. 

This also varied somewhat with the type of fracture, the comminuted 
fractures showing an average shortening of 1.3 cm.; the oblique, 2.2 cm., 
and the transverse, 2.4 cm. 


858 



77: 


Je fr, 


F *AC 


ac tiire 


c **•), of th 


ruses 

^ ****** 


of 


( 3.8 ^ 

*a s ;7, J ' A ^erea- 

ft 4** r «** 

6 fac ^!y. 


u PPer fU: 

blr <h she 


OF 


t He 


1? PMtj 


R 


e and / lVec/ o- 

H'ere A. a p " G /a O ,7^ Uv ^y 2T er % ? St a % aj> 

#«* - es o/ «» ! . of **» : ;y «>e cj: %** 


af ie. 
cafed 


a Sa/r 


77? g 




Of. 


l n?p f . . U/ as 


cases / 0 

f , « pCe^Ct^ 

f/?e nf7 Cr SpiQn atte 
j °the r u a ^as „ 

•■Co- .• Panel : ni adp 

* S/ Pjp7v , . J «? f r e » 7/?, 
a/? ... 7 oe/fjen . n °se r . f , 

f e/?J P7 6 p/a cec7 ; 5es p? u , . 

**C"' J/ °'C d Pj tion «* 4 6 r Aet s p>Z ”° SOc/, 

Pexi 0 j g Tk ‘ 1,1 n - ater - f 0r 


°ase s 

re P7 a 


ave r , 
are 

V 

77? 


7 ° r 7e ; 


Ce ^ejj f y. °Pep 


Ul fiuen C eT teill 'pg 
s opj e - 

red ^ ion 


fr. 


a grn, 


G m s 


e m lr > tljp 

applied eVlde Pt p PrilJl *ry 

, ed — f or in to 

3,1 a ***Z ^h^^ssio^ 0 *- 


red ^io n 'P >** 


»* ^o„: eS4 Wft “°'° n «'■ 


7c;; 


f/je 


2ee, 


6v 


a PPh\ 
l -3 op. 


frof , ;r^77op 


at 

Iva s u "rfer 

c; « 0 s < 'i 5 S £ 

^er 0/ /J0 «> /4 > re ^ of "’°«°« i, If **s 3 **■ «W 

■mmmmp 

had n s had ci . eafe <7 /,. , 7 °r ev 7? ap,,. //;? es s f 7 gei ler „ 7 


2P 


V7 


r ->' c fo s „:. and W„! f f/ * f,w . . lu ' ,ave W71 y - eat « 


Js Ure 


Pom 


Pc 


of 


’’"^dpFr » 


the 
su^ 


^er e 


of 


r,, o if reafn >e nf ■ 

Se, ' e '*/ c " ,e 


Paf . e «4.fr 0 ! f4R1 ' ^ n,a<,e ' 

,ents ^ ^ r? 

0 * **> and _ 

^7f/ 7 x copj- 
a r 5 


... 

clj 'seh 

h *p b ;:: d f ^ tu 






;j e$ s 


77 


r es 


77? 


Of 


^2/c/j 


77? 


^2 


4. p, e IVe; 

rfa - , ' s for ,, aver 3^e r ° Pe ' 


ese 


Po 


closJ ,ajor ftv 

-'III',-, 


?. 7 >, -' C 77- e . . ' , w °se c / ' ;"‘P Cop.; 

' //} erp eaf Cr7 P _. ’ e o UcH _ } s, sted 


of 


e/ j' it”' 0 '’ a «</ 


77? 


a ^e, 


^ 7J?ea 
^ b v Ucf ^ 


77777? 


5 r cr7p^r w? ?s Of 


J a? 




fer 


■^0/7 y * 

6- " n ' 


K ''>/, 


f P f^ hon 

f ^e 77 u f o 
, 10 >»a s 


">i»V 
Pfesfe,. "" 


Per 


’Ofen,: ^ s plim ' S P’c a 


77? 


Pr ee 


-P7??c 


** 5S 1 Cf/ °Ps 


1v a s 


77? 


^c/e_^41 f/ ; e 6 efo. 


PS 


c p?. 


^ for 


7 7?f, 
^77.5 


7a f 


er. 


,v ::°5-7 


7p 


r .?e C 7 
of 
r Rod 


the 


®Sc/ !a . Un 7' 


7-e 


S777 We 


a 0(7 


°as, 


0?7 


es 


^as 


a 0(7 


Cop? 


70?? 


Pp?e 


a P(7 


red "o t/o ; 60 acf 'Ve 


P7ef e 


C P7. 


ad p Cas es ,,, 

? '^ e c as % '»r:.Hr 
S '4f e?ree s„ 

l, 0 s PihP rly a ttZf 0b ' ,itv ; ? »'/(;, 

. "’W at ,1 7 "'''tt *„ * n ° a C f/„ ‘" cce '' Hie „ 

^Zy*°»< nth e,na - 

act ^ s 0 >„ ces ^ ,0 «. 
f fyn ^ 




77?, 


e P(7 


7/P ' 

r0 sp7f s ni °hili ? 


8 od 


Q ?ee ; 
Pop. ' 

«tf/v 


WILLIAM DiAVITT ANDRUS 


LITERATURE 

1 Eliason, E. L. : Results of the Treatment of 115 Cases of Fracture of the Shaft of 
Femur at the University of Pennsylvania Hospital, Annals or Surgery, 1921, 
vol. lxxiv, p. 20S. 

' Quoted by Henschen, Karl : Die Extensionsbehandlung dcr Obcr-und Unterschenkels- 
bruche auf physiologisch-mechanischer Grundlage. r>citr. zur Klin. Chir., 190S, 
1909, vol. Ivii, p. 616. 

3 Bardenheur, Bernhard: Leitfaden dcr Bchandlung von Frakturcn und Luxationen. 
Stuttgart, 1S90, Enke. 

* Boorstein, S. W., and Landsman, I. J. : Treatment of Fractures by Orthopoedic 
Measures, Arch, of Surg., 1923, vol. vii, p. 633. 

0 Syllabus adopted at Boston Conference of Orthopaedists, April, 1922. Arch, of Surg., 
1923, vol. vi, p. 172. 


SGO 



— -^vjr 

r> 4 


Pa ^lytic 'S t »e wan, 

«v I,, ° Rm TlES op tt PERAT IO 

sd *°*ox vssell MacAu* JIm f oot 

A » D «*»v 11 M iK ° 

le . 

'c 


3 T v JJV 


’ -«. i\£, . 3 "^'- 

Ass °*ati 0n a y before „, e „ , 

S'.' . ' 4 s ^'ec t „l Sect ' 0 » 0 / 

S ? ; 




MacAUSLAND AND MacAUSLAND 


Whitman , 22 we believe it necessary to make a further report of a series of 
two hundred and forty-seven of our own cases. 

The Importance of Muscle Balance in the Foot. — The normal foot is 
balanced by muscles which work in perfect coordination, assisted by ligaments 
which check the extremes of motion. When paralysis involves the foot, the 
resultant damage varies from a slight, almost unrecognizable lack of muscle 



Pig 2 — Tendon of peroneus longus exposed, tendon of peroneus brevis being exposed. 

balance or weakness of a single group, to a complete paralysis of all the 
muscles. Lack of muscle balance causes two serious conditions, instability and 
deformity. The instability, which is greatly increased by the presence of 
paralysis elsewhere, may impair function out of all proportion to the extent 
of the paralysis. Deformity develops eventually in practically all cases from 
unopposed muscle pull. The recognition of this fact and the prevention of 
deformity are most important, since no reconstructive surgery can be done 
until all deformity has been corrected. 

The Relation of Shortening ( and Atrophy) to the Extent of Paralysis. 
Instability, particularly with the additional handicap of deformity, is the 
major factor in determining the amount of shortening. The authors observed 
long ago that man)'- severe and extensive paralyses developed only one or two 
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clesis in paralysis of the 
anterior tibial. 

A g c . — Any operative 
interference should be 
withheld until two years 
have elapsed since the 
original paralysis. It is 
neither necessary nor ad- 
visable to do an astraga- 
lectomy before this period. 
Also, we do not advise an 
astragalectomy before the 
age of six years, and it is 
better to wait until the 
\ child is eight years old. 
The ages between eight 
and sixteen years have 
been found the best, for 

Fir,. 7. — Widening tlic tibia-fibula articulation by removal of • ,«• _ 
thin slice of cartilage from one or both; the internal lateral ligament in l!US periOU iilOllOil IS 
has been dissected tip to sharpen the malleolus. „ , 

easily preserved. 

Operative Technic . — Asepsis should be guarded carefully and all manipu- 
lations should be gentle. A tourniquet is applied after the Esmarch bandage. 

A curved or L-shaped 
incision is made around 
the external malleolus ex- 
tending forward over the 
head of the astragalus. 

(Fig. i.) The upper flap 
is then dissected upward, 
exposing the tendons of 
the peroneus longus and 
brevis, which are dissected 
free and severed at the fib- 
ular tip. The ends are 
sutured with No, 2 catgut 
and retracted. (Figs. 2 
and 3.) An incision is 
then made through the 
external ligaments around 
the astragalus, special care 
being taken about the head _ _ 

Of the astragalus. (Fig. ‘hus forming pocket for sharpened internal malleolus. 

4.) The foot is then strongly inverted. By means of a blunt dissector placed 
under the neck of the astragalus the bone is pried out of position, head first, 
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Fig. 8. — The new articulation for internal malleolus. Xote 
removal of inner one-fourth to one-sixth from inner side of scaphoid. 
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MacAUSLAND AND MacAUSLAND 

under the heel throughout life will compensate for the shortening of the leg 
and improve the gait. Circulation improves rapidly with the return of active 
use, loss of growth ceases, and the paralyzed leg begins to grow at a rate 
equal to that of the well side. 

After the removal of the plaster, it is sometimes advisable for older 
patients to wear a limited motion ankle brace, either in the form of an ortho- 



Tio io — Fibula and tibia being inserted into pocket 


prcdic shoe or an inner or outei upright to protect the foot from strain during 
the early months of weight-bearing. 

Steps in Technic. — r. Correct all existing deformities before open 
operation. 

2. Astragalectomv may be done with or without tendon transplantation, 
tendon fixation of the peroneals or tiansplantation through the Achilles and 
lesuture, with strong displacement of the foot backward. 

3. Proper after-care. 'Ibis should be followed by the operator and not 
by untrained assistants. 

4. Prevention of Complications. Recurrent deformity is due to improper 
post-operative care. 

Lack of posterior displacement is due to careless or improper operative 
technic, such as failure to remove head of astiagalus. (See reproductions 
of X-rays accompanying Sever’s 18 paper.) 
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MacAUSLAND AND MacAUSLAND 

T. he satisfactory results we have obtained lead ns to recommend the 
Whitman operation in most cases in which stability with motion is desired. 

ILLUSTRATIVE CASE ABSTRACTS 

Cask I. — F. H. Age thirteen. Calcancovalgus deformity. Complaint: Limp of 
the left leg. Duration: Nine years. Cause: Infantile paralysis. At four years of age, 
this patient had a “ fever ” resulting iti paralysis of the left leg. 

I Itysical Examination. — The left foot was held in calcancovalgus deformity. There 



Fig. 12a. — Normal relation of tarsal bones. 

was power in the peronei and the outer dorsal flexors, but there was no power in the 
posterior or inner groups. There was one and three-fourths inches shortening, mostly 
in the lower leg. The quadriceps was present, although weak. 

Treatment: October 14. 1919 . — An astragalectomy was performed according to the 
usual technic. Plaster was applied with the foot in about 5 0 plantar flexion. The 
case above the knee was removed at the end of three weeks. New cases were applied 
on November 29, 1919 and February 24, 1920. About the fifth week, felt was put under 
the heel and the patient was allowed to walk on the plaster case. 

March 20, 1920 . — The cast was removed and a flannel bandage applied. 

March 31, 1920 . — The foot was in excellent position and the patient was advised 
to wear a three-eighths inch lift under the heel inside the shoe. 

October iS, 1920 . — The position of the foot was excellent, and there was good 
motion. A one and three-fourths inch lift was worn under the heel, a one and one-half 
inch lift under the sole, and a one and one-fourth inch lift at the toe. Of this amount, 
one-half inch was put inside the shoe at the heel and one-fourth inch at the sole. 

April 16, 1923 . — The foot was in excellent condition. Result: Good function. 

Case II.— J. Hart. Age ten. Calcancovalgus deformity. Complaint: Lameness 
Duration : Since seven months old. Cause: Infantile paralysis. The onset was sudden. 
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When seven months old the patient had infantile paralysis, and was m bed three weeks. 
At first both legs were affected, but later only the feet were in bad condition. 

Physical Examination — Calcaneovalgus of the left foot. Outer hamstrings absent; 
left thigh and gluteal muscles about one-half normal. No power in the calf muscles or 
in the extensors of the toes. 

Treatment: May 27, 1919— An astragalectomy was performed according to the 



Fig. 12b. — Relations following the properly done astragalectomy. 

usual technic and a plaster case applied with the foot displaced backward, and in slight 
valgus and equinus. 

June 24, 1919 . — The case above the knee was removed. 

July 22, 1919 . — A light plaster case was applied from the toe to the knee, and the 
sole reinforced with the foot at a right angle. 

September 2, 1919 . — A new case was applied. This was removed on October 
28, 1919. 

January 6, 1920 . — The left leg was one and one-half inches shorter than the right. 
A one and one-fourth inch lift was worn under the heel, one-half inch of which was on 
the inside of the shoe. A one-inch lift with one-fourth inch inside the shoe was worn 
on the sole. 

Result: March 1, 1921 . — Examination showed an excellent result. 

Case III. — B. P. Age seven. Calcaneovalgus deformity. Complaint: Slight limp 
and turning of left ankle. Duration: Three to four years. Cause: Infantile paralysis. 
When the patient began to walk she had difficulty with balance. 

Physical Examination . — Walked with marked pronated feet and heel was wabbly. 
Good dorsiflexors. Excellent peronei. No inner or posterior group. Astragalectomy 
with transplanting of peronei into the Achilles advised. 

Treatment: May 1, 1923 -— Astragalectomy was performed without transferring the 
peroneal tendons. Plaster applied in toe-drop, to be changed in three weeks. 

May 31, 1923 .— Case was removed and a new one applied. There was a slight 
serous discharge. 
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June 21, 1933. I lici c was still sonic sloughing. The patient began to walk on the 
ease and bend the knee. 

August 3i, 1923 . — The ease had been removed when the scab fell off. and was 
replaced by a flannel bandage. The foot was at a right angle. There was io° to 
15° motion. 

A ovember 13, 1923 . — boot at a right angle. Massage advised to increase circulation. 
A one-quarter inch wedge put under heel to compensate for shortening. 

December 11. 1923 .— Walks with eversion of left leg, but with good foot balance 
About 25 0 motion. No pain. Excellent displacement. (Figs. 17, 18, and 19 ) Result: Good. 

Cam. IV. — M. C., Age six. Calcancovalgus deformity. Complaint: Foot turned 



Fig. 13. — Disposition of the tendons of the peronei into the tcndo-Achilhs. 


out. Duration: Three years. Cause: At three years of age patient had infantile 
paralysis which left her unable to walk. She gradual!}' recovered, but the left foot did 
not respond to treatment and its condition grew worse. 

Physical E.vamination . — The child walked with marked valgus of the left foot The 
anterior tibial and peronei were present, although the former was weak. There was no 
Achilles or posterior tibialis. The left leg was one-half inch shorter than the right 

Treatment : May 24, 1913 . — An astragalectomy and transplantation of the peroneals 
into the tendo-Achillis was performed according to the usual technic. 

Result: December 22, 1914 . — The functional result was good. The left foot was in 
good position. 

Case V. — M. O’B. Age eight years. Calcancovalgus deformity. Complaint . 
Deformity of the right foot. Duration : Six years. Cause : Infantile paralysis. 

P. /. — July, 1913. The patient entered the out-patient department with history of 
having had anterior poliomyelitis six years before. When hist seen she complained of a 
limp and deformity of the right foot. 
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Result .— The result was good, with posterior displacement of foot in good alignment. 
Casu VIII.— K. M. Age four. Valgus deformity. Complaint: Left foot deformed. 
Duration: One year. 

Cause . — Infantile paralysis. The onset was sudden; the patient on getting out of 
bed was unable to walk. 

Physical Examination . — The child walked with a marked valgus of the left foot. 
The peronei were present. There was no anterior tibial. The tendo-Achillis was slightly 



Fir,. 15.-— Disposition of tendons of peronei into AchillcS tendon, and resuture of ends 

contracted. Abduction of the foot was not possible. The entire left leg was mark- 
edly atrophied. 

Treatment: April 19, 1913 . — A regular astragalectomy with transplantation of the 
peronei into the os calcis was done. 

Result: June 4, 1915 . — An excellent functional result was obtained. She walked 
well ; motion from 85° to almost 180° was possible. 

Cask IX.— J. H. Age thiitecn. Valgus deformity. Complaint: Walked with left 
limp. Duration: About twelve years. Cause: Infantile paralysis at the age of twenty- 
two months. 

Physical Examination . — Left foot in maiked valgus. Slight power in the extensors 
and Achilles tendon. No power in the tibialis anticus. (Fig. 20.) Glutei very weak. 

Ticatmenf: June 24, 1919 . — Astragalectomy according to the regular technic. 

August 3, 7919 . — New case applied with the foot at a right angle. Patient began 
to bear weight. 

November iS, 1919 . — Case removed. 
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December 19, 1919.- Foot in fine condition. The patient was wearing a shoe with a 

one and one-half inch lift under the heel. two 

March 20, 1920 .- The patient stood with the foot m slight valgus T g 
and one-half inches shorter than the right. A one and one-fourth mci eve^e 
worn under the sole of the shoe, of which one-fouith was worn inside the s oe. 

May 25 1920 .— The patient walked very well with shoe. Exercises begun. 

Result ’ June 21, 1921 .— An excellent result. The foot was at right angles, and there 
was good displacement and good control. There was flexion of 25 0 . (bigs. 21 and 22 J 



Fig. 16. — In plaster, following operation. 


Case X. — C. H. Age nine. Varus deformity. Complaint : Lameness. Duration: 
Six years. Cause: Infantile paralysis. 

At three years of age this child had a fever which was followed by paralysis of the 
right foot that resulted finally in a varus deformity. 

The foot was manipulated and the deformity corrected into a slight valgus. 

On account of the general muscular weakness of the foot, as well as the absence 
of the peronei and the anterior muscle group, as astragalectomy was performed. 

Two years later there was 25 0 motion in the ankle-joint. The foot was in good 
position and the patient walked splendidly. There was good stability and no pain. 

Case XI. — C. S. Age sixteen. Talipes equinus (extreme). Complaint: Lameness. 
Duration: Thirteen years. Cause: Infantile paralysis. 
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At three years of age tliis patient had a “ fever ” result- 
ing in loss of use of the right leg. Improvement followed, 
but the right foot remained in extreme deformity. 

Physical Examination. — Negative except for the con- 
traction of plantar fascia and the Achilles. The peronei 
were present. The leg was one and three-eighths inches 
shorter than the left leg. The diagnosis was made of 
extreme talipes ccjuintis. due to anterior poliomyelitis. The 
foot was manipulated and the plantar fascia contraction was 
first corrected. 

May U). igi /. — A regular astragalectomy was done, 
followed by the application of plaster from toe to just 
above the knee. 

June 30, 191.). — A new plaster case was applied from 
the toe to the knee with the foot at a right angle. Several 
changes were made later, and the patient was allowed 
to walk on plaster with a three-eighths wedge under 
the heel. 

July. 10 IS- — The functional result was good. There 
was good valgus, and the motion at the ankle was good. 

Cask XII. — L. M. Age fourteen. Calcaneocavus de- 


1 Fin. 17— Case III, B. I\, cat- 
cniu;o-val|;us deformity. Ante- 
rior view after astragalectomy 
(Whitman). 


fortuity. Complaint: Walks with left heel limp. Duration: 
About twelve years. Cause: Infantile paralysis at the age 
of twenty months. 


Physical Examination: August 7, The left foot was in slight cavus. The leg, 


especially the calf, was atrophied. The iliopsoas, quadriceps and the tibialis anticus were 


strong. The gastrocnemius and the peronei 
had no power. (Fig. 23.) 

Treatment: October 17, 1923— Astrag- 
alectomy was done together with tendon 
fixation of the flexor longus hallucis to 
prevent plantar flexion deformity of the 
great toe. 

November 27 , 1923. — Ninety degrees to 
thirty degrees extension was possible. 

January 22, 1924. — The case was re- 
moved and a flannel bandage applied. Mas- 
sage of the calf was begun. The patient 
began to bear weight and was to begin 
walking as soon as possible, without a lift 
in the shoe. (Fig. 23.) Note posterior 
displacement. 

Discussion of Doctor Sever’s Re- 
port of Coses . — Our end-results are 



so different from those reported in 
Doctor Sever’s 1S series, that it is 


Fig. 18. — Case III, B. P., calcaneo- valgus deformity. 
Lateral view after astragalectomy. (Whitman.) 


interesting to try to explain the factors which account for the diffeiences. 


We believe there are three: 
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1. Failure to correct the ■ structural deformity before operation. One 
hundred and eighty-eight cases had deformity, but no mention is made of its 
correction before astragalectomy. Sixty-five cases had varus deformity, 
which should always be corrected before operation. 

2. Lack of proper operative technic . — (a) Failure to remove the head of 

the astragalus. X-rays accom- 
panying the report show that the 
head of the astragalus has not 
been removed. This fact is not 
noted in the report. 

(b) Failure to displace the 
foot properly. Sever admits 
failure due to lack of displace- 
ment in thirty-five per cent, of 
the fifty-four cases on which 
there is a note. 

3. There are several factors 
in the operative technic on which 
Doctor Sever did not seem to be 
clear. The operation was origi- 
nally designed for the calcaneus 
type of deformity, yet only fifty-two of the two hundred seventeen cases were 
of this type. The operation. was also designed for cases involving paralysis of 
the gastrocnemius, but it was used in sixty-nine cases in which the gastroc- 
nemius was active. Sever also appears to have anticipated a stiff ankle, which 
is not the aim of astragalectomy. Sever believed that the equinus position was 

the one sought by the 
operator, but this is true 
only in the absence of a 
quadriceps and even then 
only 5 0 to 8° toe-drop is 
advisable. In “ Table No. 
5 ” Sever records one 
hundred eight cases as 
having good “ lateral 
movement.” The object 
of the operation is to 
establish stability by lim- 

Fig. 20.— Case IX, J.H valgus deformity. Lateral view before Ring the lateral motion 
astragalectomy (Whitman). ° 

. , Sever and his opera- 

tors have failed 111 all the above essentials and their end-results might have 
been anticipated. We believe, as does Whitman, that the end-results and 
tabulations reported by Sever are of little value. 

Literature. Astragalectomy was first reported in the records of the 
Hospital for Ruptured and Crippled Children in 1897. Whitman 22 designed 
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Fig. 21. —Case IX, J. II., 
valgus deformity. Anterior 
view after astragalcctomy 
( Whitman). 


it for calcaneus deformities of advanced degree, but its application has been 
broadened extensively and in a series of sixty cases reported more recently 

by Doctor Whitman 1 ' 1 only sixteen were calcaneus 
deformities. 

Whitman’s results certainly corroborate the value 
of this operation. Armitage Whitman,-" in 1922, 
issued his report on a series of sixty cases, extending 
over a period of five years. Twenty-eight of these 
cases were operated upon by Koval Whitman and 
thirty-two cases by other surgeons. Ninety per cent, 
of the patients were satisfied with the results; sixty- 
live per cent, discarded braces. The best results were 
secured in calcaneus deformities. The causes of fail- 
ure in their order of frequency were: insufficient 
backward displacement of the foot, varus deformity 
from faulty technic, persistence of the original defor- 
mity. and removal of the support of the head of the 
astragalus from the scaphoid. 

Doctor Whitman bases the success of his opera- 
tion on the proper selection of the cases, a thor- 
ough understanding of the mechanical principles 
on which the operation is based, exact operative technic, and apprecia- 
tion of the deformity before operation, and of the recurrent distortion. 

The Whitman operation has many advo- 
cates. Dane and Townsend ' have reported 
three successful results, one for calcaneus 
deformity, and two for calcaneovalgus defor- 
mity. Gibney.'’ Taylor and Albec 1 are in 
favor of it. Bradford J has found in his 
experience in the Boston Children’s Hospital 
that the Whitman operation has given the 
best results. 

Tubby, 21 Lord, 10 Reed, 15 Campbell. 3 
Rogers, 17 Orr, 1,! and Gillette and Chatterton, 7 
and Henderson s endorse the Whitman oper- 
ation enthusiastically, particularly for talipes 
calcaneus. 

Other surgeons have found astragalec- 
tomy of value in other deformities. Nathan, 12 
and Henderson s consider that calcaneovalgus 
is corrected most efficiently by the Whitman 
operation. Gallic, r ’ too, recommended it for extreme cases of calcaneovalgus 
and also for dangle-foot; Roberts 10 has secured many good results in typical 
dangle-foot. Stern and Cook 1,1 have reported that out of two hundred fifty 
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Fig. 22. — Case IX. J. H., valgus de- 
formity. Lateral view after astragalcc- 
tomy (Whitman). 
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cases of astragalectomy that they investigated, only twenty relapsed and these 
could he corrected by a secondary operation. They recommend the opera- 
tion particularly for paralytic talipes, talipes ealcaneocavus, flail and dangle- 
feet in children ten to fourteen years of age. Packard 14 reported eight 
successful cases, six of flail ankles, one of marked calcaneovalgus, one of 
everted foot with toe-drop. 

In discussion of Hoke’s paper 4 ' on the arthrodesis operation, Wallace 
advocated the Whitman operation, particularly for calcancous. calcaneovalgus. 
and dangle-foot. He has used or observed it in one hundred fifty to two hun- 
dred fifty cases and there has not keen a case in which the patient was not 
materially benefited. He does not consider age a barrier to the operation, 
hut believes that interference should be made two or three years after the 
original onset. 

The many good functional and cosmetic results obtained from properly 
performed astragalectomy account for its acceptance as the operation of 
preference. It has gradually replaced many other operative procedures that 
have been devised to increase function in paralytic conditions of the foot. 
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urinating at all. In such cases a major operation is to be avoided, if possible. 
Young has employed the Bottini operation in four such cases, with distinct 
palliation of symptoms. We have employed an even simpler method. The 
Young punch instrument has been modified, the length of the opening in 
the instrument made three times the original size. In this way a much larger 
piece can he punched out of the bladder neck. We routinely make three or 
four punches of the lower part of the bladder neck. This operation has 
been used in 13 cases. The average age of patients operated upon was 
sixty -two years, the oldest seventy-five, and the youngest fifty-two years. 


s Residual urine varied from 

urine diminished, and in one 

tention. In 4 such cases the 

F10. 1. — Modified Younc punch instrument. The opening in U 1 2 to 60 C.C. "llieie were 4 
instrument is three ttmes thnt of original. otller cases j„ which the 


instrument is three times thnt of origins!. 


residual was cut in half, but the patients still retained enough urine to cause 
frequent, and in most cases, painful urination. Therefore, the operation suc- 
ceeded in 8 of the 13 cases, (ii.6 per cent., and failed in 5 of 13 cases, 38.4 
per cent. When it does fail, I believe the only thing left is permanent 
suprapubic drainage. 

Duration of Life After Operation. — One died in 16 days from uraemia - , 
the operation undoubtedly hastened his death. Two died in 5 months, 1 died 
in 7 months, 1 in 8 months, 1 in 12 months. 1 in 13 months. Six are still 
living. Four for 5, 9, 13 and 18 months post-operation, and 2 are recent cases. 

Pathology. — Of 12 cases the examination of the removed specimen showed 
carcinoma in 11. In 1, normal prostatic tissue. One of the cases showed 
an epidermoid carcinoma of the bladder, the primary lesion, with a prostatic 
carcinoma secondary. 

3. Cure of Prostatic Carcinoma by Radium. — From October, 1915* *° 
January, 1917, we saw 46 cases of prostatic carcinoma at the Memorial Hos- 
pital. In but one of these cases was the carcinoma confined to the prostate. 
Five of these 46 cases lived more than five years. In none of these 5 cases, 
when last seen, was there any gross evidence of active carcinoma. 1 herefore 
in 1 1 per cent, of this first series was the carcinoma controlled, and possibly 
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In most of the cases the metastasis was of the sclerosing hyperplastic or 
productive type, so different from that so often seen, in bladder carcinoma, 
the ran Tying type. In n cases there was shown hypertrophic, osteo- 
arthritis. In 2 of these 11 cases the carcinomatous metastases were shown. 

It is our routine at the Memorial Hospital to take a radiograph of the 
jsh lumbo-sacra! spine, pelvis, 

. j 4 and upper femur, unless 

there is a special indication 
to take other regions. This, 

® as a rule, will show the 
==^c — s metastases. if they be pres- 

Fic;. 2. — Instrument for takiriR specimens from prostate. Cllt. Oil tllC OtllCI liaild, ill 
Diameter of shaft 3 mm. (.1 13 in.) OUC of tile allOVC Cases the 

metastatic growth was in the fifth dorsal vertebra alone. In this case we 
should have missed it without the radiograph. 

5. Diagnostic Needle . — The original needle used at the Memorial Hos- 
pital is somewhat smaller than the one now used. If the present needle is well 
taken care of. and is sharp, we can get a specimen 
of the prostate in practically every case. The needle 
is routinely used in cases in which the diagnosis is in 
question. It has been of value not only in diagnosing cnd F, " f - ^7®."’' cuuing'cdgo 
carcinoma, but in differentiating tuberculosis of the nn,st be kcpt kcen - 
prostate from simple prostatitis. Recently we have had two cases in neither 
of which did I believe carcinoma to be present. I was simply suspicious that 
it might be. With the diagnostic needle, a specimen was obtained and a 
diagnosis of carcinoma was made in both cases. These are the two earliest 
cases we have seen in six months. 

Summary . — The best method of treatment in our hands has been by 
radium needles inserted into the prostate and seminal vesicles, this repeated 
every two or three months until sclerosis of the carcinoma occurs. If there 
is urethral invasion, urethral treatment is added, to the needle treatment. The 
modified punch operation has been used in 13 cases of extensive prostatic 
carcinoma to overcome urinary retention. It was used successfully in 61.6 


per cent, cases, and failed in 38.4 per cent. Five cases out of the first 46 seen 
have gone more than five years with the carcinoma apparently under com- 
plete control. All of these cases were treated solely by radium needles. 

In from 5 to 10 per cent, of cases, the carcinoma ought to be controlled 
by radium. Bone metastases occur in our cases in 27 per cent. 

The diagnostic needle developed at the Memorial Hospital enables us 
to make an accurate diagnosis in a much larger percentage of early cases, 
and is used routinely in the diagnoses in question. 
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During the first five years, we concentrated upon the effects of repeated 
small doses of filtered X-ray — a popular method of conservative treatment, 
from this X-ray part of the study we have drawn certain definite conclusions. 

During the past two years, we have enlarged the scope of treatment hoping 
to raise the percentages of success over the results with the X-ray treatment. 
M e now do everything we can for the patients, including selected operations. 

This article deals with the operative indications and we hope that a report 
upon this part of our present working plan may help to formulate a general 
standard of treatment. 

Let us for a moment first briefly examine some of the observations made 
after analyzing the X-ray results. These have been reported before the 
Saranac Lake Medical Society, hut not yet published. The method of analyz- 
ing the main results was twofold: first, the results in the patients as a group, 
irrespective of their detailed neck pathology; and secondly, the results in 
various types of tuberculous neck lesions. 

The five main types of lesions were classified as follows: 

1. Enlarged firm swellings of less than 2 cm. in diameter. 

2. Enlarged firm swellings of 2 cm. or more in diameter. 

3. Cystic, or faintly fluctuating swellings. 

4. Definitely fluctuating swellings — cold abscesses. 

5. Sinuses. 

It was found, taking the group of 141 patients, as a whole, treated with 
relatively frequent small doses of filtered X-ray. that 70 per cent, of these 
patients showed either apparent cure or such marked improvement as to 
justify conservative treatment. Thirty per cent, were failures. The results 
with the five main types of lesions were as follows: Conservative (X-ray) 
treatment appeared satisfactory in 78 per cent, of the small sized, firm swell- 
ings ; in 72 per cent, of the large sized firm swellings; in 40 per cent, of the 
cystic swellings; in none of the cold abscesses as such; and in 76 per cent, 
of the sinuses. Eighty-five per cent, of the patients were followed after the 
last X-ray treatment for periods from a few months to four and one- 
half years. 

Thus the small sized swellings and the sinuses responded best to con- 
servative treatment. Some of the cystic swellings did resolve, but most of 
them became cold abscesses. The cold abscesses either opened spontaneously 
or were incised when spontaneous opening appeared to be inevitable. It 
must be stated that besides X-ray treatment these patients received personal 
supervision of their general hygiene, attention to possible foci of infection, 
cod-liver oil and whatever simple aid seemed advisable in ambulatory, New 
York City patients. Sunlight, artificial light, systematized rest, tuberculin, 
life in the open air and operation were not used to any significant extent. 

Combined treatment appeals to us as better than N-ray treatment alone. 
We are trying to determine the indications for the different therapeutic 
methods, particularly for operation. 
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chest wall or the breast. Tuberculous glands are rarely adherent to the axil- 
lary vein, so that their removal is not commonly attended by risk to adja- 
cent structures. 

The Six Important Keck St met arcs. — i. The main branches of the facial 
nerve are not exposed to damage by operations in this disease except in the 
parotid or prcauricular region ( I ) . 

2. The submaxillary branch of the facial nerve supplying the muscles of 
the lower lip as Farr 1 has demonstrated, lies beneath the superficial layer of 
the deep fascia running well below the body of the lower jaw. It is exposed 
to damage in regions 4 and 5. 

3. The spinal accessory nerve lies deeply placed beneath the upper part 
of the sterno-masloid, and is exposed to damage in regions 5 and 6. Particu- 
larly in region 6 is it in danger, because it may become adherent to the 
enlarged overlying nodes. It is then often difficult to identify. When cut or 
damaged in this region both sterno-mastoid and trapezius muscles are 
paralyzed, occasionally with a distressing result. Apparently the nerve need 
not be divided to cause the paralysis. Trauma and subsequent fibrosis may do 
so. In regions 9 and 12 the accessory nerve again becomes susceptible to 
injury in its path from the sterno-mastoid to the trapezius. 

4. The internal jugular vein must be protected in its whole extent in order 
to avoid troublesome bleeding. In region 11, where the vein is less easily 
accessible (unless the muscle be cut), and also less easily mobilized and 
retracted, bleeding may indeed be dangerous. 

5. The subclavian vein is exposed to damage in regions 11 and 13, 
where enlarged glands tend to extend backward beneath the muscle becoming 
adherent not only to the internal jugular vein, but also to the subclavian. 
Bleeding from this vein may prove serious. 

6. In regions 11 and 13, too, the thoracic duct may inadvertently be 
divided or opened. 

Aching shoulder is occasionally seen following a simple biopsy in the 
posterior triangle when the accessory nerve is thought to have escaped injury. 
The cause of this is not known. One theory is that it is due in some way to 
division of the descending cutaneous branches of the cervical plexus. Tem- 
porary numbness of the face, ear and neck following division of the upper 
cutaneous branches of the cervical plexus usually is inevitable and of only 
slight importance. 

In certain parts of the neck there are features that appear to favor 
resolution without excision. It is noticed, for example, in the supraclavicular 
region (13) that conservative treatment is more successful than in region 5. 
The glands in region 13 are by nature almost completely immobilized; they 
ai'e protected by the clothing from handling and from cold ; they are far 
removed from the common foci of infection above. Conservative (non- 
operative) treatment here, therefore, is justified because it is more successful, 
because from the cosmetic viewpoint it is less imperative and because excision 
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treatment of tuberculous cervical lymph glands 

endangers important structures. The constant motion of the axilla,, however, 

militates against resolution here (region 14). 

II. The Pathology of the Neck.— In a previous paper 1 attention was 

called to the applied pathology of the disease. Mention has already been made 
of the five main types of lesions. Since then a sixth type, “diffuse, him 
swelling “has been added, so that now the list is as follows: 1. Enlarged, 
firm glands of less than 2 
cm. in diameter. 2. En- 
larged, firm glands of 2 
cm. or more. 3. Diffuse, 
firm swelling. 4. Cystic 
or faintly fluctuating 
swellings. 5 - Cold ab- 
scesses or definitely fluc- 
t u a t i n g swellings. 6. 

Sinuses. 

The smaller glands 
have a better prognosis 
than the larger ones with 
conservative treatment. 

Diffuse, firm swelling is 
rarely suitable for opera- 
tive treatment. The cys- 
tic swellings are separated 
because they have a fair 
chance of resolution with- 
out softening, under 
conservative treatment, 

wher eaS a moi e definitely Fig. 2. — A schematic representation of the three groups of Dowd, 
fluctuating lesion, a cold Group 3 includes Groups i and 2. 

abscess, has very small chance of resolution, without sinus formation. These 
various types of lesions may occur singly or may occur in any number of 
combinations in two or more of the fourteen main regions. 

Dowd, a in 1916, treated the working pathology by describing three groups 
of cases. These are explained best in the diagram (Fig. 2). His “group 1 ” 
corresponds to any of our first five types if located in region 5. “ Group 2 ” 

corresponds to group 1 which has developed a sinus, or to group 1 which has 
extended into our regions 6, 8, 9, 10 and 12, with any of our first five types 
of lesions. “ Group 3 ” includes those patients with extensive cervical tuber- 
culosis having any of our types of lesions and usually with evidences of 
tubeiculosis in other parts of the body. The neck infection in group 3 involves 
a great number of nodes and displays all types of lesions. 

An analysis of the neck pathology must be made in every patient before 
outlining the plan of treatment. As the course progresses this plan of treat- 
ment is always open to change dependent upon the variations in the neck 
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pathology. The operative indications may be quite different after the period 
of conservative treatment from what they were at the start. X-ray therapy, 
for example, lends to disperse a diffuse, firm swelling and to isolate localized 
swellings suitable for excision. We have found that X-ray therapy does not 
appear to increase the difficulty of the simple excisions used in our plan of 
treatment. An abscess may be incised in one stage of treatment and later, 
the remaining lesion (perhaps a sinus or a small firm mass), may be suitable 
for excision. Jf we discount general considerations we always have certain 
definite local findings capable of analysis for the outline of treatment. These 
local findings arc based upon the six main types of lesions and upon the 
fourteen main regions. We may also have to reckon with such questions as 
the removal of an old scar and the extent of coincident pyogenic infections. 
With all this knowledge, then, at hand, there is some approach to a formula 
for operative treatment. 

HI. General Points Relating to the Patient. — Age. A common con- 
ception of tuberculosis is that of infection in early childhood, of distribution 
manifested in later childhood, and of extension or of recrudescence in later 
years in parts previously invaded during the stages of infection and of distri- 
bution. Broadly speaking, the forces of resistance increase with age. To oper- 
ate upon a tuberculous lesion in a child under five years of age predisposes that 
child to distribution, the most striking example of which is tuberculous menin- 
gitis. It may be safe to make this rule, therefore, that with a child under 
five, the only operations permitted are the simpler ones of aspiration and of 
simple incision of cold abscesses and perhaps occasionally of gentle curettage. 

Race. It has seemed to us that the Negro and the Chinese in our series 
have relatively low resistance or a relatively high state of hypersensitiveness, 
or both, and that with them at all ages, greater caution is needed in operating 
upon tuberculous lesions for fear of inducing distribution or extension and 
recrudescence elsewhere. 

The forces of resistance. Besides age and race, the signs of good nutrition 
and good health are the important ones. Resistance should reach its maximum 
at the end of the period during which all the well-known and accepted methods 
of conservative treatment have been employed. This, then, is undoubtedly the 
safest time for operation. But practically in the majority of cases, operation 
is indicated in a much earlier stage of the treatment period, usually indeed 
at the very start, as we shall soon see. 

Active tuberculosis elsewhere than the neck or axilla. As a general rule, 
the non-cervical tuberculosis takes precedence so that the whole plan of treat- 
ment depends upon the needs of the more important lesions. Ihe commonest 
one, of course, is pulmonary tuberculosis. This main principle usually may 
be followed, that only operations of the simpler class are indicated upon the 
neck in patients with active disease within the chest or abdomen. More 
radical steps occasionally may be taken in the neck in the case of coincident 
external lesions in patients over seven or eight years of age. 
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end in keloidal scars; and that after operation definite treatment and super- 
vision are advisable over many months’ time. The scars of the different types 
of operation must often he compared with each other and they must also be 
compared with the scars of existing sinuses and of spontaneous openings. 
Though operation be decided against at one time, the question should always 
be left open for the future. If operative scars be dreaded, reassurance can 
be given in the favorable effects upon them of the X-ray and light treatments. 

IV. The Available Operative Procedures . — There are seven; and they are 
discussed in the order of their probable value as an aid to cure. 

i. Complete excision of a lesion or of a group of lesions. Excision of a 
tuberculous lesion in any part of the body is the best method we have to 
attain a positive cure. The limitation to conservative treatment in pulmonary 
tuberculosis is after all but a makeshift because excision is impracticable. 
We can never be sure of having achieved a complete excision because of the 
uncertainty of involvement of surrounding or adjacent lymphatics; but no 
combination of conservative methods of treatment can assure destruction or 
permanent quiescence of tubercle bacilli. 

Complete excision is the most fundamental part of treatment from the 
standpoint of cure. Excision is more likely to be complete if done before 
liquefaction-necrosis lias thinned out the boundaries of the affected parts, 
and it is also more likely to result in a good cosmetic result, a clean linear 
scar. Therefore in the locations where complete excision is permitted this is 
the operative indication, and especially so with the large sized glands. But if 
liquefaction be detected the case at once becomes a surgical emergency so 
that excision shall precede the thinning out of the boundaries. This applies 
to the small as well as to the large glands. A few days delay will often entirely 
alter the favorable prospects of cure and of the linear scar. The detection of 
fluctuation, therefore, in an excisable region, indicates the need of excision 
within forty-eight hours as a general rule. If the patient be first seen when 
the skin is already thinned out, the same urgent need of early operation is 
demanded, so that whatever operation be selected it shall precede spontaneous 
rupture, with the consequent inevitable contamination of the part by secondary 
infection. Thus in the regions favorable for excision, we have two types of 
lesions calling for expedition in their operative treatment, cystic swellings and 
cold abscesses. They should not be kept waiting for a convenient time nor foi 
an empty bed in a hospital. They need the considerations of an emergency. 

The best follow-up results discovered for any method of treatment of 
tuberculous cervical glands are those of the large series of Dowd," with whom 
91 per cent, of patients in group 1 remained cured after excision. The kej- 
notes to his success were early diagnosis in the early stage with early complete 
excision. If we add to excision in selected cases the conservative forms of 
treatment, may we not be approaching an ideal for our generation ? Complete 
excision, however, is limited to certain regions of the neck for one mam 
reason, namely, because endangering the important neck structures is not 
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a. It is safe and it leaves no scar. b. 'J'here are no positive contra- 
indications to it per sc. c. It may turn the tide toward resolution of cystic 
swellings and of cold abscesses during the course of conservative treatment, 
d. If successful, it is less likely to involve the skin and to leave a sinus than 
is incision, e. It docs not so completely empty the cavity as does incision 
and by no means so completely as incision with curettage, f. Usually it must 
he repeated one or more times — more frequently than incision, g. Even when 
successfully carried out it usually fails to effect the resolution of a cold abscess, 
h. When it does result in apparent resolution, local recurrence is more frequent 
than with any of the other operative procedures for softened lesions, i. It 
is more distressing than simple incision because so much pressure is needed 
even with a nick in the skin to introduce a large needle at a distance from the 
involved skin. Success is mainly dependent upon a large needle, j. It 
fails in those lesions which though fluctuating are not fluid, whereas, through 
a small incision much of the soft necrotic material can he evacuated by 
light pressure. 

7. Injections and aspiration. 1 The rationale of this practice is that by 
inducing liquefaction the disease can he aspirated away, giving a cure without 
a scar. It facilitates one of nature's methods of cure by softening and 
extrusion. Our studies have not included a trial of this plan of operative 
treatment so that no final opinion is justifiable. Since it aims at the produc- 
tion of a cold abscess and since our success with the aspiration of cold 
abscesses has been slight, it does not impress us favorably. It appeals to one 
as an indirect slow method of incomplete removal. There probably are. 
however, indications for its use if carefully studied. 

The seven operative procedures are divisible into two classes, those which 
tend to induce distribution and hypersensitiveness and those which do not. 
In the first class are the three kinds of excision and the thorough curettage; 
in the second class, the simple incision (perhaps with gentle curettage) and 
aspiration. They are called respectively the “ more extensive ” and the 
“ simpler " operations, because of the difference in degree to which they 
tend to open the lymphatic and the blood-vessels in the diseased region. 

I f a biopsy he needed to establish the diagnosis, it should be made 
therapeutic also if feasible. 

With a knowledge of the normal anatomy and keeping in mind all the 
general considerations relating to the patients, it is possible to try to determine 
what operations are suitable for the different types of lesions in every one 
of the several regions. 

Region 1 — parotid. Conservative treatment appears to have a high 
percentage of success in the firm and cystic swellings. Excision is rareh 
indicated because of danger to the facial nerve. Incision with curettage 
(Fig. 3, 1 A), simple incision (Fig. 3, ]B) and aspiration are suitable 
for abscesses. 

Region 2 — facial. Little experience with this region, on account of its 
rarity of involvement, justifies impressions only. The firm swelling rarel} 
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radical removal by the best method feasible of any type of les.on, the earlte, 


the better. (Fig. 3- 3-) As a rule ’ 
however, the submaxillary lymph- 
glands (region 4) of one or both 
sides are simultaneously involved, 
in which case region 3 may be 
viewed as an operative part of 
region 4. 

Region 4 — submaxillarv. Phe 
submaxillary branch of the facial 
nerve to the muscles of the lower 
lip runs below the margin of the 
lower jaw beneath the superficial 
layer of the deep fascia. 2 A low 
incision is necessary to avoid cut- 
ting it. (Fig. 3, 4-) Excision of 
the firm and cystic swellings is 
done through a low incision with- 
out permanent damage to the 



nerve. It does become tempora- 
rily paralyzed, often due, perhaps, 
to traction upon the upper flap in 
which it lies. Permanent paralysis 



is an unfortunate disfigurement ' 
and should be avoided. It is seen 


Fig. 3. — The common incisions. 


most frequently after operations upon abscesses and sinuses when the nerve 
has become implicated, before operation, in the skin involvement. In these 
cases, a low incision is made and a partial excision with curettage is done. 
The upper flap is gently handled and its under surface lightly curetted with 
gauze. If permanent paralysis already exists, from a previous operation, then 
the nerve is disregarded and attempted complete excision is done. 

Region 5 subangular. T. his is the region par excellence for a complete 
excision of any type of lesion. If the skin be extensively involved or the deep 
boundaries thinned out, partial excision with curettage may have to suffice. 
If the adjacent region 6 be conjointly diseased, excision only of that part of 
the disease in region 5 is done. Dowd says that “very few patients who have 
thorough operation when in group 1 ever reach group 2.” We would 
reemphasize the importance of immediate complete excision of all types of 
lesions limited to this region. The operation is safe; the scar is minimal- 
and the end results quoted above are highly satisfactory. If the disease be 
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limited to region 5 the spinal accessory nerve is usually spared with care. 
In region 5, a low incision is needed to avoid the nerve to the lower lip as in 
region 4. (Fig. 3, 4 and 5.) 

Region 6— deep submastoid. Only the simpler operations are done in 
region 6. The spinal accessory nerve is spared at any cost. Complete 
excision is never attempted. 

Regions 7 and 8 — posterior auricular and suboccipital. The glands here 
are rarely tuberculous, but if the diagnosis be made before softening occurs, 
excision is indicated. The regions are safe so that attempted complete 
removal of any type of lesion is justifiable. (Fig. 3, 7 and 8.) 

Regions 9 and 12 — the middle part of the posterior, superficial chain of 
glands. The spinal accessory nerve traverses these regions. Isolated firm 
and cystic swellings are excisable with care, but the abscess should be sub- 
jected merely to the simpler operations. Sinuses may be curetted but their 
complete excision is hazardous. Paralysis of the trapezius causes aching, 
deformity and loss of function. ( Fig. 3, 9 and 12.) 

Regions 10 and 11 — the lower deep cervical. In the upper part of this 
group of glands, in region 10, complete excision is indicated for circumscribed, 
firm and cystic swellings, abscesses and sinuses, provided there is no involve- 
ment below in region 11. Regions 5 and 10, if both are involved, are suitable 
for a single, complete excision of the whole mass; but if region ti be involved 
with region 10, excision of part of the disease may be done, leaving the 
disease in region 11. Region 11 is dangerous because the disease here tends 
not only to adhere to the fixed lower part of the internal jugular vein, but 
also to extend backward beneath the muscle into region 13, becoming adherent 
to the subclavian vein and to the thoracic duct. Hence only the simpler pro- 
cedures are indicated in regions 11 and 13. Fortunately their prognosis with 
non-operative treatment is relatively good. (Fig. 3, 10, 11 and 13.) 

Region 14 — the axillary glands. Complete excision is indicated with any 
or all types of lesions in the axilla unless there is the unusual condition of 
adhesions to the vein or to the plexus. In this case excision of part of the 
disease is done or, partial excision with curettage. (Fig. 3, 14- ) 

CONCLUSIONS 

1. Operation is indicated in a large number of patients with tuberculous 
cervical lymph-glands. 

2. It is impossible to make rules covering all the combinations of lesions 
and regions which may be seen in patients with more or less extensive invohe- 
ment. An adaption of the main principles is worked out for every patient. 
Early removal of all tuberculous tissue is the ideal ; but it must be tempered 
with an eye to the ultimate appearance of the neck and with safety to the 
patient and to the important structures. After time and conseivative treat 
ment have done their work, a later removal, if needed, E always worthy 
of consideration. 
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3. The results with conservative treatment (including the simpler opera- 
tions) are so good that only those radical operations are done which are 
relatively easy and devoid of nerve and vein damage. 

4. The more extensive operations are relatively safe in regions 3, 4, 5, 7, 
8, 10 and 14. 

5. Damage to the nerve to the lower lip is surprisingly frequent in 
regions 4 and 5. 

6. Damage to the accessory nerve is not infrequent in region 5. 

7. In Dowd’s group 1 (region 5) early complete excision is recommended. 

8. In his group 2 (regions 5, 6, 8, 9, 10 and 12) complete excision of the 
whole mass of disease is replaced by the safer but less ideal procedures as 
needed according to the lesions. 

9. In his group 3 (scattered regions) the same attitude is held as for 

group 2. / • . ; 

10. Operative procedures are but a part of the whole plan of treatment 
and may be indicated at any period, depending upon the general and the 
local conditions. 

11. The general and the local conditions are capable of definite analysis. 
This preliminary report is presented with the expectation that from its 

criticism our ideas about operation will become more clear cut and better 
directed in the continuation of the attempt to standardize the treatment as 
a whole. 
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RUPTURE OF THE D IAP HRAGM * 

By Amos R. Koontz, M.D. 

or Balthtobe, Md. 

m0¥ THE DETABTltENT Of BETJaEBT, Or THE HXSBnr EOSPITJlL 

If one includes in his definition of hernia only those protrusions from 
the peritoneal cavity which are covered by a true sac, then the occurrence 
of diaphragmatic hernia is rather rare. In this paper we shall give to the 
term hernia a broader significance, and include under diaphragmatic hernia 
both the cases of true hernia where there is a peritoneal sac, and also those 
cases in which there is an open communication between the abdominal and 
thoracic cavities through a defect in the diaphragm. 

Diaphragmatic hernia in both the traumatic and congenital forms is a 
condition that has been recognized by surgeons and pathologists for a very 
long time. But the surgical treatment of the condition is a recent develop- 
ment. The following statement is made in Holmes’ “ System of Surgery,” 
published in 1881 : “ We are silent on the subject of treatment. We cannot 
hope to close the aperture in the diaphragm by any measures which science or 
mechanical surgery would justify; could we accurately detect the existence 
of a protrusion it were in vain to attempt its reduction with any benefit 
to the patient or credit to ourselves.” 

Unsuccessful attempts to cure diaphragmatic hernia by operation were 
made by Naumann in 1888 and O’Dwyer in 1889. Naumann’s case was stran- 
gulated and occurred in a nineteen-year-old workman. He operated through 
a laparotomy incision. The patient died the same day. O’Dwyer’s case was 
that of a congenital hernia in a child. His pre-operative diagnosis was 
empyema. The operation demonstrated the nature of his mistake. A subse- 
quent attempt to repair the hernia was unsuccessful and the patient died. 

The first successfully operated case of diaphragmatic hernia was that of 
Postemski in 1889. A boy, fourteen years old, received a stab wound in the 
left lower thorax, following which a piece of omentum protruded. Thorac- 
otomy was performed, the diaphragm sutured through the thoracic incision, 
and the patient recovered. 

Following this Farinato in 1895 reported a case of strangulated hernia 
following a stab wound ten months previously, upon which he had success- 
fully operated. In the same year Llobet reported a successfully operated non- 
strangulated case which followed a stab wound eleven months previously. 
This case came to operation because of the appearance of a swelling in the 
eighth intercostal space. The operation disclosed the fact that this swelling 
contained omentum. 

In 1906, Wieting in a n interesting publication of what he called the 

* Read before the Clinical Club of Baltimore, January 3> tp24* 
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“ chronic form ” of diaphragmatic hernia had the following to say : There 
exist very few cases of this nature diagnosed during life ; and, if one makes 
an exception of the case of Llobet, because the hernia made its appearance 
at the exterior, the case of Heidenhain will be very probably the first case of 
congenital hernia diagnosed and operated with good results; and mine the 
first of hernia of traumatic origin which was diagnosed accurately before 
having been cured by surgical intervention.” However, Cranwell accurately 
diagnosed and successfully operated upon a case of this “ chronic ” variety in 
1906 before reading Wieting’s paper, but the case was not published until 
1908. Heidenhain’s case was reported in 1905. Since then the number of 
cases have been gradually increasing with each succeeding year. 

As a matter of fact the number of cases of diaphragmatic hernia in the 
' medical literature is rather large, although very few of those reported were 
diagnosed during life. From the clinical records one would be led to believe 
that the condition is very rare. The pathologists, however, give us a slightly 
different view of the matter. Lacher in 1880 collected two hundred and sixty- 
six cases from the literature and arranged them in tabular form. He also 
reported three cases of his own. Struppler, in 1901, collected five hundred 
cases from the literature. Giffen, in 1912, increased this number to six hun- 
dred and fifty. Scudder, in the same year, wrote upon the subject and stated 
that there were “ about 1000 cases recorded,” a large portion of which were 
discovered at autopsy. One gets the idea from going over the subject in the 
Index Medicus that the number of reported cases has increased more rapidly 
since the date of these two papers. The influence of the World War with 
its large number of traumatic cases has given some stimulus to the subject. 
Most of the cases reported, however, are congenital hernias of babes or symp- 
tomless hernias discovered at autopsy. Of Giffen’s six hundred and fifty cases 
only 15 were diagnosed correctly during life. Scudder’s series contained 53 
cases that had been operated upon, but of these only six were diagnosed before 
operation. In 1919, Frank could add only 41 cases to the operative series, 
while Truesdale in 1921 reported 96 cases that had been operated upon in the 
years 1918 to 1920. Forty-three of Truesdale’s cases were the result of battle 
casualties. This brings the total number of operative cases reported in 1921 
up to 190. However, it is probable that some cases were duplicated in 
Frank’s and Truesdale’s series, due to the overlapping of the periods they 
covered. This would make the total figure somewhat less than 190. But there 
must have been a number of cases operated upon during the war which were 
not reported. 

The mortality in Scudder’s series was 75 per cent. This high mortality 
rate was due to the fact that most of the cases were operated upon for 
intestinal obstruction and at operation strangulated bowel was found. Accord- 
ing to Truesdale, the present mortality rate in non-strangulated cases is less 
than 10 per cent. The discrepancy between the total number of operative 
cases and the number diagnosed before operation would indicate that the 
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mortality rate might be even further reduced if more attention were paid to 
an early 'diagnosis. 

Only 10 per cent, of diaphragmatic hernias have a sac. The other go per 
cent, are of the false variety — hernia diaphragmatica spuria — in which the 
herniated organs lie naked in the pleural cavity. 

Diaphragmatic hernias are as a rule either congenital or traumatic. How- 
ever, perforation of the diaphragm may be due to inflammatory process of the 
digestive tract, gastric or duodenal ulcer, rupture of a subphrenic abscess, 
empyema, or carcinoma. All congenital hernias are not present at birth, but 
there is always a congenital weak spot at which point the hernia may later 
appear. The total number of the latter type probably constitutes a very 
small percentage of the whole. It is quite likely that all of those hernias 
which have a sac belong to this group. In the rare condition known as even- 
tration of the diaphragm, in which one entire half of the diaphragm is thinned 
out, weakened, and displaced upward by the abdominal viscera, we are prob- 
ably dealing with a congenital weakness of a large portion of the structure. 
The number of congenital defects of the diaphragm in which part of the 
abdominal viscera lie free in the pleural cavity is quite large, and these cases 
often cause no symptoms whatsoever. 

The traumatic variety is the one that most interests clinicians as it repre- 
sents the type in which the clinical diagnosis is most often made, and is also 
the type in which operative interference is most often necessary. Diaphrag- 
matic hernias of all types occur on the left side in 92 per cent, of the cases, 
and on the right side in only 8 per cent. There are several reasons for this. 
In the first place it is quite probable that the liver acts as a buffer and protects 
the right side of the diaphragm from the impact of the other abdominal 
viscera. Another factor is the unique fact that stab wounds and gunshot 
"wounds occur more commonly on the left side. This might be explained by 
assuming that the person inflicting these wounds aims for the heart of his 
victim. In the case of stab wounds it is quite probable that they occur most 
frequently on the left side because that is the location in which they could be 
most conveniently dealt by the thrust of a right-handed assailant. Finally, 
there are developmental reasons for the more frequent occurrence of dia- 
phragmatic hernia on the left side. Vori Bergmann’s “ System of Practical 
Surgery ” f treats the development of the diaphragm as follows: “According 
to Iiertwig, the chest cavity and pericardial cavity begin to separate from 
the abdominal cavity by a transverse fold developing from the anterior and 
lateral wall of the trunk and presenting a free edge in the centre and behind. 
This is called the septum transversum. After the pericardial cavity has been 
separated from the pleural cavities by the pleuropericardial folds, other fol s 
develop from the posterior walls of the trunk that unite with the septum 
transversum and form the posterior portion of the diaphragm. The ia 
phragm therefore consists of an old ventral portion and a more recent orsa 


f Volume ii, p. 555- 
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portion. The final condition of the diaphragm is produced by the muscles 
of the trunk extending inward between the connective-tissue folds. When 
the dorsal and ventral portions do not become united on one side, a dia- 
phragmatic opening remains which represents a communication between the 
chest and abdominal cavity.” Bayne-Jones, in his interesting article on even- 
tration of the diaphragm, has the following to say upon the subject: “ On the 
right, the liver, growing, in the septum transversum, which early separates 
the pleural and peritoneal cavities on that side, seems to guard the right side 
of the diaphragm from developmental disturbances. The left side, however, 
grows in close association with the left lobe of the liver, the stomach and 
spleen, the pericardial formation, one of the pulmonary ridges, and the pleuro- 
peritoneal membrane. In addition, the posterior portion of the left side of the 
diaphragm is the last to close.” The reason then is clear as to why develop- 
mental defects occur more frequently on the left side.i 

Even where the different muscular portions have met there are not infre- 
quently small gaps left closed only by peritoneum and pleura. One of these 
is constant in front between the costal and sternal portions of the diaphragm, 
and is known as the foramen of Morgagni. There is also another one behind, 
between the costal and lumbar portions, known as the foramen of Bochdaleki. 
Again, more or less weak spots are left at the openings for the passage 
through the diaphragm of such structures as the oesophagus, splanchnic nerves 
and aorta. Hernias occurring through these apertures occur most commonly 
through the one for the oesophagus, next in frequency through that for the 
splanchnic nerves, and rarely occur through the aortic opening. Graser § in 
1904 stated that no case had been reported as occurring through the opening 
for vena cava. 

The traumatic variety of diaphragmatic hernia is caused by the following 
types of injuries : By a man being forcibly doubled up with his head between 
his feet, as in a land-slide; by severe concussion of the chest, as by a fall 
from a height; by stab wounds of the lower thorax; and by gunshot wounds. 
The last-mentioned agency was the cause of a large number of reported cases 
during the late war. Stab wounds also account for a large number of the 
traumatic variety, while the other causes mentioned are decidedly in 
the minority. 

The following case is considered worth while reporting as having pre- 
sented certain diagnostic difficulties: 


J. D. ( white, male, aged sixty, janitor at the Hebrew Hospital, fell backwards out of 
a window at that institution on October 19, 1920 and landed on a pile of coal twelve to 
fourteen feet below. Several people immediately we nt to his aid, and when reached he 

t Since this article was written an interesting paper by Cutler and Cooper on “ CongenT- 
tal Deficiency of the Diaphragm" has appeared. The embryology of the diaphragm is 
gone mto m considerable detail.-See Cutler, E. C. and Cooper, H. S. F., Archives of 
burg., Mar., 1924, vol. vm, pp. 506-523. 

§ Von Bergmann's “ System of Practical Surgery," vol. iv, p. 626. 
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was found sitting with his back against the wall of the building, pressing his epigastrium 
with his hands and groaning. He was at once admitted to the hospital. Physical examina- 
tion on admission— 2:15 p.m.— was as follows: Moderate surgical shock. Pulse 96, of 
good volume, irregular with occasional extra systoles. Temperature (rectal) 984° 
Respirations 28. Blood-pressure: Systolic 98; diastolic 70. He was conscious, but 
extremely pale, and complained of pains in the left arm and over the left lower chest. 
He was covered with beads of cold perspiration. There was a minor scalp wound in 
the fronto-parietal region, but no depression of the skull. The left humerus was frac- 
tured at its middle third. The chief interest centred in the chest. There was marked 
crepitation of the soft parts in the left axilla extending to the base of the chest and 
posteriorly to the intcrscapular region. Marked tenderness along all the ribs of the lower 
two-thirds of the left chest. The percussion note over the entire left chest was tympanitic. 
Breath sounds were audible but masked by the crepitation of the soft parts. No fluid 
was made out, but owing to the patient’s serious condition a thorough examination was 
impossible. Examination of the right side of the chest was essentially negative. The 
heart could not be outlined by percussion and the heart sounds were barely audible, in fact 
it was difficult to ascertain whether they were actually being heard at all or not. The 
upper abdomen was held moderately tense, but there was no marked rigidity and no muscle 
spasm. There were no signs of fluid in the abdominal cavity. No abnormal masses. 

A diagnosis of fractured ribs, punctured lung, and pneumo-hsemothorax was made. 
On account of the negative signs in the abdomen a ruptured diaphragm was not considered. 

The patient was given stimulants and treated for shock. He had to be given morphia 
on account of the intense pain in his chest. At 7 p.m. the respirations were more labored 
and rapid, pulse of poor quality, and the patient seemed to be in a stupor. At 1 :30 a.m. 
patient became restless, pulse 70, weak, irregular, intermittent, and he was again given 
morphia. Pulse became progressively weaker and respirations more labored and he died 
at 4 :22 a.m., about fourteen hours after injury. 

Autopsy Findings . — These were negative except for the local conditions encountered. 
The dome of the diaphragm on the left side was ruptured and the entire stomach, trans- 
verse colon and a portion of the small intestine had herniated into the left pleural cavity. 
The left lung was collapsed. All the ribs on the left side from the fourth to the twelfth 
inclusive were fractured, the point of fracture in the fourth being about two inches from 
the spine, and that in the others at increasing distances therefrom, proceeding downward. 
The sharp perforating ends of these ribs projected into the pleural cavity and perforated 
both the lung and the stomach. The left pleural cavity contained blood and stomach 
contents. The right pleural cavity was normal. The heart was displaced to the right. 
The peritoneal cavity contained neither fluid nor blood, due to the fact that the rupture 
in the diaphragm was tightly constricted around the neck of the herniated mass of organs. 
This explains the almost complete absence of abdominal signs after the injury. 

The following cases gathered from the literature illustrate the types of cases that arc 
successfully diagnosed and operated upon during life: 

Giffen (1912), reports a case of a man twenty years old who was caught in a sand- 
slide and forcibly doubled up with his head between his feet. He suffered intense pain in 
the abdomen and chest and was confined to his bed for five weeks but no diagnosis was 
made. During the following year he had attacks of severe epigastric pain at intervals. 
He then came into Giffen's hands and a diagnosis of diaphragmatic hernia was made from 
the history of the injury, and the physical signs in the chest, vis.: tympany, heart 
displaced to the right, and distant heart sounds. Operation by the abdominal route 
showed an opening in the left half of the diaphragm with the stomach, transverse co on, 
spleen, twelve inches of jejunum and the tail of the pancreas in the left pleural cavity. 
Lung completely collapsed. The patient recovered and six week after operation the ung 
was almost completely expanded. 
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It was noted that during the operation tremendous traction was exerted by the 
chest cavity on the herniated organs, making it extremely difficult to replace them in thei 
normal habitat. This difficulty has been encountered by other surgeons and is one of th 
principal objections raised to operation for diaphragmatic hernia by the abdominal rout . 

In 1914, Stuart McGuire reported two cases upon which he had successfully 
operated. The first case was a male, aged nineteen, operated upon four months after a 
stab wound of the left chest. The stomach was found in the left pleural cavity. The second 
case was that of a male, aged thirty-four, who fell a distance of 34 feet from a roof. 
Following the fall he was in bed for six weeks and when he got up noticed a gurgling- 
sound in his left chest similar to what he had frequently felt in the abdomen before the 
accident. A year later he went to Doctor McGuire on account of a persistent and severe 
grade of indigestion and shortness of breath. X-ray after a bismuth meal showed prac- 
tically the entire stomach in the left pleural cavity. Both these patients were operated 
upon by the thoracic route, using the Cranwell trap door of the full thickness of the 
thoracic wall. 

In 1915, Davis of Birmingham reported five cases, upon four of'which he had operated. 
The first case was seen in 1902, and was that of a stoutly built fireman, who while holding 
a nozzle on a ladder was suddenly wrenched to one side and severely strained. In Davis' 
absence he was treated by an assistant for four days without operation, and died. The 
diagnosis was not made until autopsy in spite of the fact that the abdomen had been rigid 
from the time of the accident. Autopsy revealed a rent in the diaphragm with the entire 
stomach and part of the transverse colon in the pleural cavity. 

Davis’ other four cases followed stab wounds of the thorax and were all correctly 
diagnosed and successfully operated. 

Gale in 1920 reported a case of a man twenty years old, who was struck in the 
lumbar region by a travelling crane. Although the abdomen was rigid, the heart was 
displaced to the right, there was tympany over the left chest and distant breath sounds, 
the diagnosis was not made until the patient was X-rayed. He was operated upon by the 
thoracic route. A rent was found in the diaphragm, and the stomach, transverse colon and 
spleen were in the left pleural cavity. These organs were replaced in the abdomen and 
the rent in the diaphragm repaired. Patient was alive and doing well six weeks after 
operation, but he also had a comminuted fracture of the 4th lumbar vertebra and the 
final outcome of the case is not stated in the report. 

Rankine in 1920 reported the case of a boy, eight years of age, who was run over 
by the hind wheel of a motor bread van. The patient was in great pain and the abdomen 
was rigid. Immediate abdominal exploration was performed and revealed the presence 
of a small amount of blood in the peritoneal cavity but no injury to the liver, intestines, 
bladder or kidneys. However, when the left upper quadrant was explored it was found 
that the spleen and stomach had herniated into the pleural cavity through a rent in the 
diaphragm. The abdominal wound was closed and an osteoplastic flap turned back in the 
axillary portion of the left thoracic wall. The stomach and spleen were replaced and the 
tear in the diaphragm sutured. Recovery was uneventful and a week later it was noted 
that there was evidence of the lung expanding.” Examination six years after the 
accident showed no deformity of the chest wall, expansion good on the left side and a 
radiogram showed the dome of the diaphragm to be in normal position. 

An example of a diaphragmatic hernia following a perforating gunshot wound of the 
chest is shown by the following case reported by Unger and Weski: The patient was a 
twenty-nine-year-old German officer, who had a perforating wound of the chest in May 
1915, the bullet entering in the 7th intercostal space. There was immediate healing of the 
wound without operation and the patient had no symptoms after healing until June, 1916 
( urteen months later) when he began to have pain in the left thorax. These symptoms 
increased until September when the patient underwent operation. The stomach, pancreas 
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and a large part of the large intestine were found protruding into the thoracic cavity 
through a large hole in the diaphragm. These were replaced and the diaphragm sutured. 
The patient did well for three weeks when he had to undergo a second laparotomy for 
intestinal obstruction due to adhesions, and four days following this he died. Autopsy 
showed the diaphragm to be perfectly healed. 

The authors explained the course of this man’s symptoms by saying that the original 
hole in the diaphragm was a small one which gradually enlarged and gradually permitted 
the entrance of more and more of the abdominal organs into the thoracic cavity. 

The non-traumalic cases which come to operation are generally operated 
upon for intestinal obstruction, and, as stated above, the cause of the obstruc- 
tion in very few of these cases has been diagnosed before operation. How- 
ever, Stone has furnished an example of the exception to this rule in a case 
which he recently reported. Diagnosis was made by the physical signs in the 
chest and the X-ray. Operation was done by combined thoracic and abdomi- 
nal approach. A loop of bowel was found caught in a small diaphragmatic 
hernia, and this could not be reduced until the hernia opening was enlarged. 
The patient made an uneventful recovery. 

These cases are illustrative of the types of cases encountered clinically. 
However, the discrepancy between the number of cases diagnosed clinically 
and the number of cases encountered at autopsy would lead one to believe 
that a great many symptoms in chronic patients which are unexplained by the 
usual diagnostic procedures may be due in certain instances to undiscovered 
diaphragmatic hernias. The diagnosis of the type of case that we have 
dealt with here depends upon three things : First, careful inquiry as to pre- 
vious history of injury; second, the physical examination of the chest; and 
third, radiographic and fluoroscopic findings. 

Conditions which might be confounded with this condition are hydro- 
pneumothorax or pyopneumothorax, subphrenic gas abscess, large cavity in 
the lower lobe of the lung, and eventration of the diaphragm. It is not 
always possible to differentiate diaphragmatic hernia from these conditions 
by physical signs alone. The symptoms and physical signs vary with the 
complications present. There is no typical picture which characterizes the 
condition, as is indicated by the comparatively few times the correct diagnosis 
is made before operation or autopsy; but with the aid of a careful history, 
the X-ray, and the exploratory puncture it is possible to rule out the conditions 
mentioned above. In hydropneumothorax and pyopneumothorax the coin 
sign and the exploratory puncture are valuable aids to diagnosis. The X-ray 
should effectually rule out a large cavity in the lower lobe of the lung,, or 
subphrenic gas abscess. Likewise is the X-ray of great value in differential 
ing between eventration of the diaphragm and diaphragmatic hernia, the con 
tour of the diaphragm being smooth in the case of eventration and having 
an irregular protrusion in the case of hernia. Schlippe has given us anot er 
differential point between these two conditions, namely, that of noting t e 
fluctuation of intragastric pressure with expiration and inspiration. Tus 
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pressure can be determined by suitable apparatus introduced into the stomach. 
Normally the intragastric pressure rises with inspiration and falls with 
expiration, but when the stomach lies in the pleural cavity the reverse is true. 

As to the treatment of rupture of the diaphragm, operation should be 
performed as soon as the condition of the patient will permit at once if there 
is evidence of strangulation or a ruptured viscus. Some cases are so badly 
shocked that it is necessary to institute anti-shock measures before any opera- 
tive procedure can be attempted. Graser j| emphasizes the importance of clos- 
ing the opening immediately and states that experience shows that most 
injuries of the diaphragm are followed sooner or later by fatal strangulated 
hernia. He further states that “ according to Lacher, of 36 cases of injury 
to the diaphragm that were not operated upon immediately, 5 died within 
one day, 10 within a month, 5 within five years, and 5 in twenty years, all of 
the effects of diaphragmatic hernia.” 

Of the two operative routes, namely, the abdominal and the thoracic, the 
thoracic has two very great advantages. In the first place opening the thorax 
does away with the intra-thoracic negative pressure and makes it a simple 
matter to reduce the herniated organs. In the second place, suture of the 
diaphragm is an easy matter from this approach and may be very difficult, 
if not well nigh impossible, through the abdomen. 

The great advantage of the abdominal route is that of being able to repair 
any damage to abdominal viscera without making a second incision. It is 
often necessary, especially in the case of stab wounds, to open the abdomen 
in order to repair a hole in the stomach or a cut in the spleen, even in cases 
where the thoracic route has been used for the repair of the injured diaphragm. 

An objection often raised to the thoracic route, and a point urged in favor 
of the abdominal route, is the danger of pneumothorax from the thoracic 
opening. This argument, however, has little to support it, as the air has 
equally as good an opportunity to enter the thorax from the abdomen through 
the hole in the diaphragm as from the opening in the thoracic wall. War 
experiences in thoracic surgery have largely tended to remove the fear 


of pneumothorax. 

The majority of surgeons who have operated on these cases now seem to 
consider the thoracic route preferable, even in cases where it is necessary 
to open the abdomen also to repair abdominal viscera. Stone advocates the 
combined thoracic and abdominal approach. This method seems ideal, as one 
has the combined advantages of being able to explore the abdomen, which is 
nearly always advisable in these cases, and also the technical ' advantages 
offered by a thoracic incision. The necessity of making two incisions adds 
httle, if any, to the length of the operation, as this slight increase in the time 
required is readily offset by the additional ease with which the operation is 
p erformed. The advantage of being able to get a hand on each side of the 
|| Von Bcrgm ruin’s " System of Surgery,” vol. iv, p. 626. ~ 
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diaphragm is a considerable time-saving factor. The French have even gone 
a step further and we find Auvray advocating an incision starting in the thorax 
and extending down through the abdominal wall, dividing the costal cartilages 
and splitting the diaphragm down to the hernia opening. Such a radical proce- 
dure, however, seems to be unnecessary. 
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The rigidity of the chest wall is a very essential factor in the physiology 
of the intrathoracic organs. It is instrumental in keeping up with the negative 
intrapleural pressure 
so that intrathoracic 


organs function prop- 
erly. In operations 
involving the thoracic 
viscera where the ribs 
have to be resected, a 
permanent deformity 
of the chest wall is 

produced with subse- M.irenjvcniuj 
, , , abdominis ' 

quent permanent loss 

of the rigidity of the 
chest wall. Such a 
defect impairs normal 
respiration by me- 
chanically diminishing 
the vital capacity of 
the lungs and thus ex- 
posing the patients to 
an added respiratory 
and circulatory strain. 

In a previous paper 
(M. Joannides, Arch. 

Int. Med., Jan., 1924, 
vol. xxxiii, pp. 145- 


Exposure of costal 
m. transvenous a 1 

1 


rtion of 
minis 



'Posterior surface 
of m. rectus 
abdominis 


M. obliquus 
extemus abdominis 


Fig. 1. — Shows retraction of rectus and oblique abdominal muscles. 
Dissection of costal portion of transversus abdominis muscle oeio 


154) it was shown" inciscd nt its ottachmcnt 
that in dyspnoeic conditions the ultimate voluntary reserve of increase in 
the amplitude of respiration becomes diminished in direct proportion to 
the degree of dyspnoea. The term “ ultimate voluntary reserve ’ is used 
to signify the difference in volume of air between the vital capacity an 
tidal air in conditions of dyspnoea. If, then, the patient develops heart 
disease or pneumonia and thus his respiratory reserve is diminished, he wi , 
undoubtedly, either die or else find himself in extreme difficulties when ie 
has a flabby non-rigid chest wall in addition to his heart and lung distur 
ance. A number of intrathoracic operations such as those performed on t e 
oesophagus, the lungs, the heart, and the mediastinum are frequently 1 e 
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saving measures. 
Most procedures, 
however, require re- 
section of one or more 
ribs in order to get a 
satisfactory exposure. 
The route which is de- 
scribed here preserves 
the r i g i d i t y of the 
chest wall and at the 
same time makes the 
various intrathoracic 
organs quite accessi- 
ble, particularly those 
in the lower thorax. 
With the aid of arti- 
ficial respiration the 
pleural cavity may be 

Fig. 2. — Shows cut ends of diaphragm and transversus abdominis if. nriPri nvpr rtrn- 
muscles with uncut peritoneum coming into view. By lifting on the costal icl L F 1 u 

margin, tip of lower lobe of lung comes into view. 1 O n g e d periods and 

thus various types of operations may be performed without the necessity of 
unnecessary haste which very frequently proves detrimental to the patient. 

The Operation . — 

A high rectus incision 
is made and the fascia 
of the external and in- 
ternal oblique muscles 
is incised at the point 
of the junction to the 
fascia of the rectus 
muscle. The muscles 
are then retracted and 
the costal attachments 
of the transversus ab- 
dominis are exposed 
by means of blunt 
dissection. The trans- 
versus abdominis 
muscle is then incised 
as close to its costal 
attachment as possible. 

At this point the peri- 
toneum may become 
exposed and care must 
be taken not to incise 
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, Fig. 3. Diaphragm is pulled by means of clamps and is sutured to 
transversus abdominis muscle. Pleural cavity open with tip of lung show- 
ing. Insert shows suturing of abdominal muscles to chest wall. 
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it. By pulling gently the abdominal wall the diaphragm comes into view 
and this is incised as close to the costal margin as possible. Artificial 
respiration is now started and is continued until the chest cavity is com- 
pletely closed. The incision of the diaphragm is enlarged by inserting the 
finger through the first opening and then cutting as close to the chest 
wall as possible. The severed end of the diaphragm is now sutured to 
the cut portions of the transversus abdominis muscle by means of inter- 
rupted sutures. This step assures an absolute closure of the peritoneal 
cavity and at the same time prepares the muscles for hurried closure if 
that ever becomes necessary. This is done by leaving the sutures long 
and having needles inserted to each end of the suture and closing the 
wound by passing the needles through the lowermost intercostal space and 
tying the sutures. Additional sutures are used to make the pleural cavity 
absolutely air tight by sewing the muscles to the chest wall at points where 
air is noticed to enter and go out of the pleural cavity. As soon as the pleural 
cavity is closed artificial respiration is stopped and the air in the pleural 
cavity is removed by the use of a Potain aspirator. The abdominal muscles 
may be sutured in layers in the same manner as any laparotomy. A Gesell- 
Erlanger (Amer. Jour. Physiol., 1914, vol. xxxiii, p. xxxiii) artificial respira- 
tion tank is used to produce positive pressure respiration. This chamber is 
preferable because it conforms to physiologic conditions of respiration more 
closely than any other instrument. It is intermittent and the rate of respira- 
tion can be regulated by increasing or decreasing the amount of air intake in 
the chamber. 

Comment . — This route is of advantage in intrathoracic surgery particularly 
in aseptic operations. It offers an easy approach to the lower intrathoracic 
organs. It preserves the rigidity of the chest wall. Out of twenty-two 
animals on whom the operation was performed, only two dogs died on the 
table. In these animals artificial respiration was not satisfactory, with the 
result that the animals died of asphyxia. Details of the experiments will be 
given in another paper. The operation is apparently quite harmless because 
there- is very little injury to the diaphragm both from an anatomic and 
physiologic viewpoint. 
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ACUTE APPENDICITIS IN THE INFANT 

FACTORS ACCOUNTABLE FOR ITS HIGH MORTALITY 

By Fenwick Beekman, M.D. 
of New York, N.Y. 

rnow Til a childbih'b buboical sbbtice, toubth division, belletuh hospital, new tore citt 

In a recent study (Annals of Surgery, vol. lxxix, 1924* P* 53 ^) 

145 cases of acute appendicitis in children (up to and including the twelfth 
year), it was found that the disease occurred in the first five years of life in 
1 1.7 per cent, of the cases (17 patients) and that the mortality was 35 per 
cent. Comparing this with the mortality of the entire series, 7 * 5 ^ P er cent., 
it is seen to be surprisingly high as six of the eleven deaths of the series were 
during this half decade. An additional fact brought out by the study was 
that all the appendices of the children under five years of age had perforated 
before they were operated upon. 

Because of these outstanding facts, it was decided to make a further 
study of acute appendicitis occurring in.the first half decade of life. In a 
review of all the case histories since the establishment of the Children’s 
Surgical Service at Bellevue Hospital in the autumn of 1916 up to the present 
(June, 1924), there were found forty-three cases of acute appendicitis in 
children under five years of age (these include the seventeen cases reported 
in the previous series). 

Acute appendicitis is a comparatively infrequent condition during the 
first five years of life, seldom occurring before the third year. In our pre- 
vious series in children it appeared in 11.7 per cent, at this age. Gatch and 
Durman (Annals of Surgery, vol. lxxix, 1924, p. 862) had three cases 
under five years in a series of 262 of all ages, being a percentage of 1.14 and 
10 per cent, of their cases in the first decade. 

Our youngest patient was twenty months old and we had ten in the third 
year, nine in the fourth year and twenty-three in the fifth year. One case 
as early as the first month of life and several in the first year have been 
reported in literature. 

The preponderance of the incidence of the disease in the male over the 
female is similar to that found in later life ; there were twenty-seven cases 
in the former and sixteen in the latter. 

The mortality of these forty-three cases was 25.6 per cent., there being 
eleven deaths. This is high when compared with the mortality of acute 
appendicitis of childhood or of a series of all ages. In our series of childhood 
the mortality was 7.58 per cent, and Bancroft (J.A.M.A., 1920, vol. lxxv, 
p. 1635) reported a mortality of 10.9 per cent, for the first decade. The mor- 
tality for a series of all ages varies from 6 per cent, to 9 per cent. (It may be 
noted that in this larger number of cases the mortality of the first half decade 

was 25.6 per cent, instead of 35 per cent, as in the seventeen cases of the 
former series.) 
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The mortality rate was about the same in the two sexes, though in later 
life it is relatively higher in the female than in the male. The mortality rate 
was higher the younger the individual, in the second year ioo per cent., in the 
third year 60 per cent., in the fourth year 22.2 per cent., and in the fifth 
year 8.6 per cent. 

At operation it was found that in three of the patients the appendix had 
not perforated. These were all operated upon within twenty-four hours of 
the onset of the disease and there were no deaths among them. There were 
seventeen which had localized abscess and were operated upon on an average 
of four days after the appearance of the first symptoms. In this group there 
was one death from a status lymphaticus which was confirmed by autopsy. 
Of the twenty-three remaining cases with diffuse peritonitis, the time lapsing 
before operation was three days and there were ten deaths (43.5 per cent.). 
The facts to be brought out arc that perforation of the appendix takes place 
relatively earlier in infants than in older patients, that a spreading peritonitis 
is the most frequent result of the perforation and that the high mortality of 
acute appendicitis in infancy is due to the complication of a spreading perito- 
nitis, to which the resistance of the infant is less than the older child, the 
mortality of the former being 43.5 per cent, and of tbe latter 18.2 per cent. 
Spreading peritonitis was accountable for ten of the eleven deaths. 

Table I 

Showing the Greater Frequency of Perforation with Spreading 
Peritonitis in Infancy Producing the Higher Mortality 


Unperforated Abscess Spreading Peritonitis 

• Per Per Per 

ce 0 n f l - Deaths cc 0 f- Deaths “f* * Deaths 

cases cases cases 

Series of children up to 13 years 33.1 o 36.4 5-7% 30-4 18.2% 

Series of children in first half decade 6.9 0 39.5 5 .9% 53-5 43-5% 

Another fact brought out from a study of the cases is that the younger 
the individual, the more apt is he or she to develop spreading peritonitis, 
while as age advances the peritoneum appears to develop the power of walling 
off infection. This is apparent in the following table, where it is seen that the 
percentage of cases with abscess, for a given age, is highest in the fifth year, 
while the percentage of those with spreading peritonitis is lowest. (Table II.) 

In twenty-three records the fact was mentioned that a cathartic had been 
given the child previous to admission. At times the dose, which was usually 
castor oil, was repeated. None of the unperforated cases received the purge , 
nine of those with abscess and fourteen of those with spreading peritonitis 
were purged. At times the child relieved itself of the medicine by immediate y 
vomiting. Of the ten patients with spreading peritonitis who died, it is state 
that six received castor oil and two of the remaining had frequent enemas. . 

In only a few instances did the records mention the fact that a physician 
had been called in before the patient was admitted. Usually when one a 
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been consulted the child was sent to the hospital, but in four records it was 
mentioned that the patient had seen a doctor at least twenty-four hours before 
admission and he had prescribed a cathartic. 


Table II 



No, 

of 

Spreading peritonitis 

Abscess 

Unperforated 


No. 

of 

cases 


Deaths 

No. 

of 

cases 


Deaths 

No. 

of 

cases 



Age 

cases 

in 

series 

Per 

cent. 

No. 

of 

cases 

Per 

cent. 

Per 

cent. 

No. 

of 

cases 

Per 

cent. 

Per 

cent. 

Death 

Second year . . . 

i 

I 

100 

D 

100 

0 

0 

0 

0 

O 

B 


Third year 

10 

6 

6o 

6 

100 

3 

30 

s 

o 

B 

IO 

tfl 

£ 

Fourth year . . . 

9 

6 

66 

l 

16.6 

3 

33-33 

H 

33-33 


0 


Fifth year 

23 

10 

43 

2 

20 

II 

47.8 

o 

o 

2 

8.7 

o 

*7 








To reduce the death rate it is necessary to make an early diagnosis, to 
prevent perforation if possible, and if perforation takes place, to help the 
peritoneum localize the infection. 

Diagnosis of acute abdominal conditions during early childhood is difficult 
as we have not the cooperation of the patient, and the early symptoms are so 
similar to those of the more common gastro-intestinal and respiratory diseases 
and pyelitis. Acute appendicitis is usually ushered in with vomiting. This 
occurred in thirty-six of our forty-three cases. In four histories it was 
stated that the patient had not vomited and in the three remaining no mention 
of vomiting was made. The child becomes prostrated and apathetic, lies 
quietly on its back in bed with its legs slightly drawn up. A child with peri- 
toneal inflammation will not sit up. The appearances are that the child is 
suffering severe pain, but it is usually impossible to obtain definite knowledge 
of its character and location. The bowels are commonly constipated but 
occasionally there may be diarrhoea. In the examination a careful inspection 
is of the greatest importance; the position of the child in bed should be 
observed and it should be particularly noted whether the respiration is of the 
abdominal or thoracic type. Abdominal respiration is almost always absent 
when there ,s per.tor.eal inflammation. The symptoms of rigidity and tendcr- 
1CSS are difficult to interpret. The abdomen is usually distended and attempts 

hIf e „?T atl °';- CaUS0 tHe CMd t0 fesist 14 is weI1 10 make the examination 
e the patient is upset. The hand should be gently placed upon the 

abdomen and in a few moments, when the child has become accustomed to its 
presence, gentle, firm pressure can be made to elicit muscle spasm. If the 
child cries and cannot be quieted, the amount of spasm present ran h* nk a 
during the act of inspiration. At times rigiditv of the • i s ^ rved 
entirely absent, although a spreading peffi is ptem. ’ “ * 
Die presence of, locality and amount of tenderne<;<; ic a-cc i, 
determine. In the rectal examination, ho^ver whch shn L ‘° 

omitted the location of the tenderness can frequently be demontatT 
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Intra-abdominal masses can at times be found, though often the mass may 
prove to be impacted faeces. Here again the rectal examination is of the 
greatest help. 

A rise in body temperature is usually present, though at times the tem- 
perature registers normal. A temperature over 102.5 is seldom found. The 
pulse as well as the respiratory rate is usually up. 

The white blood and differential counts are of importance to help confirm 
the diagnosis, but from a prognostic point of view are of little use. It is need- 
less to state that operation should be performed as soon as a diagnosis is made. 

To Summarize . — Acute appendicitis in infancy is a comparatively rare 
condition and seldom seen before the second year of life. But the mortality 
is relatively much higher than in later life. The relatively high death rate is 
due to the higher percentage of rapid perforations followed by spreading 
peritonitis. The younger the infant the greater is the chance of its developing 
spreading peritonitis and the less chance has its peritoneum of localizing infec- 
tion. Cathartics undoubtedly precipitate perforation in many cases. Delay in 
operative interference is due to tardiness of the parents in consulting medical 
aid and the difficulty of making a diagnosis when a physician sees the patient 
at the onset. 
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THE CLINICAL SIGNIFICANCE OF THE RELATION OF TOTAL 
AND DIFFERENTIAL LEUCOCYTE COUNTS 
IN ACUTE APPENDICITIS 
By William C. Menninger, M.D. 


AND 


Harlan S. Heim, M.D. 
of New York, N. Y. 

rnOM THE FIRST (CORNELL) SURGICAL DIVISION, NEW YORK HOSPITAL, NEW YORK CITY 


I. Introduction. — We wish to present in some detail the relationship 
between the total leucocyte count and the percentage of polymorphonuclear 
leucocytes in 309 cases of acute appendicitis, with special reference to the 
effect upon this relationship of sex, age, temperature, pathological process, 
and infecting organism. 

The cases of appendicitis summarized and analyzed in this paper are 
from the First (Cornell) Surgical Division of New York Hospital, during 
the last three years. The operations were performed by Dr. Charles L. 
Gibson, Chief, Dr. Burton J. Lee, Dr. James M. Hitzrot, and Dr. Charles E. 
Farr. We wish to express our indebtedness to Doctor Gibson for his kindly 
criticisms and suggestions throughout this work, as well as his permission to 
use these cases from his service. 

II. Previous Work. — 1. Leucocytosis . The blood picture has been used 
clinically in surgical conditions as a very important point in the diagnosis, 
as an indication for operation, and in prognosis, for many years. Cabot, 1 
in 1894, in a series of cases, noted leucocytosis in every case in which pus 
was present except two. Sadler, 2 two years previously, claimed that leucocy- 
tosis was generally, though not invariably, present in conditions attended 
until an exudate of any kind, except tuberculosis. Greenough 3 believed a 
count of 20,000 or more on the first or second day suggested general perito- 
nitis. Coste 4 held that a count of over 22,000 was indicative of an abscess ; 
Curshmann 5 believed a count of 25,000 or more suspicious of pus, while 
Stadler 0 also believed this figure indicative of pus. French 7 placed the low 
figure at 35,000. There is a noticeable scarcity of mention of the differential 
count among workers before 1905. 

The use of the total leucocyte count as an indication for operation was 
widely used, with little reference to the differential count. Bloodgood 8 
believed a leucocytosis of 18,000 or more within the first forty-eight hours 
should be considered an indication for operation, specially with an increasing 
count. Joy and Wright 0 believed a high stationary or an increasing count 
indicates a morbid condition of increasing severity which demands operation 
no matter what the clinical symptoms may be. Aldous 10 believes a count 
of from 15-30,000 demands immediate operative attention in doubtful cases. 
And on the other hand, these writers interpret the falling count as an abating 
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-Age groups. Resistance line in 309 cases of 
acute appendicitis. 


sign. Somewhat similar views 
were held by Kuhn, 11 Locke and 
Cabot, 12 and Curshmann. 5 
DaCosta, 13 in 1905, summed up 
the more conservative opinion in 
a rather widely quoted statement: 
" The surgeon who attempts . to 
use the blood count in appendi- 
citis as a definite pathognomonic 
sign will soon run afoul of diag- 
nostic disasters, but he who re- 
gards it only as a symptom 
invariably to be correlated with 
equally if not more important 
clinical manifestations, cannot fail 
to find this method of inquiry of 
signal value in routine clinical 
surgery.” And a similar view is 
expressed by Longridge, 14 Cabot, 15 
Richardson, 10 French, 1 Gem- 
goss, 17 Federmann, 18 and Stadler. 0 
The fallacy of deciding on an 
operation from the blood count 
alone was early pointed out. 
Ewing 10 quotes one of Cabot’s 
cases with 33,000 leucocytes which 
recovered without interference. 

2. Polymorphonuclear Percent- 
age . — In 1901, Wilson 20 noted 
the importance of the differential 
count, stating that 80-85 per cent, 
polymorphonuclear cells without 
an increase in total white blood 
cells was suspiciously high, and 
over 90 per cent, was still more 
indicative of a process, usually 
suggestive of pus. However it 
was Sondem 21 who first put forth 
the rather revolutionary idea that 
the degree of leucocytosis indi- 
cates the amount of body resist- 
ance and the degree of poly- 
nucleosis indicates the severity of 
the inflammatory process, while 
the most important point both 
in the diagnosis and prognosis is 
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the relationship between these two. 
Sondern’s ideas were applied clini- 
cally by Gibson 22 on a series of 
cases, with the conclusion that “ the 
differential blood count and its 
relation to the total leucocytosis is 
to-day the most valuable diagnostic 
and prognostic aid in acute surgical 
diseases that is furnished by any 
method of blood examination.” 

3. Leucocyte Charts . — In his 
application of Sondern’s principles 
Gibson 22 devised a “ standard 
chart,” on which he could portray 
the relationship of leucocytosis and 
polynucleosis. He takes as the nor- 
mal extreme white count 10,000 
and the normal extreme polymor- 
phonuclear percentage as 75. The 
total white count is charted on the 
left side of the chart and the per- 
centage of polymorphonuclears on 
the right side, with a rise of one 
per cent, in polymorphonuclears 
with each increase in the total white 
count of 1000 cells. Hence 10,000 
is connected with 75 per cent, by a 
horizontal line, 15,000 with 80 per 
cent., 20,000 with 85 per cent., etc. 
With a proportional increase in these 
two factors, a horizontal line results; 
with a low total white count and 
a high percentage of polymorpho- 
nuclears, a rising line; and with a 
high total count and low percentage 
of polymorphonuclears, a falling 
line. Hence applying Sondern’s 
principle, a rising line means a 
relatively poorer body resistance 
with a more severe inflammatory 
condition, and hence a more 
guarded prognosis. And conversely 
a falling line portrays a propor- 
tional good resistance with a less 
severe infection, and so a better 
prognosis. 



917 




MENNINGER AND HEIM 



Pig. 3. — Pathological groups. Resistance line in 309 
cases o£ acute appendicitis. 


Following Gibson, several 
writers have proposed methods of 
graphically expressing this relation- 
s h i p. W i 1 s 0 n, 23 in 1908, and 
Lampe, 24 in 1911, used a modified 
chart on which they could chart the 
daily total leucocyte count and the 
percentage of polymorphonuclears 
separately, using the same stand- 
ards of normal as Gibson, and on 
a given day the two lines to be 
connected by a third line — the “ re- 
sistance line.” Coons and Bratton 25 
suggested a chart on Gibson’s plan, 
beginning with the same normals of 
10,000 and 75 per cent., but mathe- 
matically figured out on the prin- 
ciple that the polymorphonuclears 
are affected in acute septic proc- 
esses and that other cells remain 
approximately normal throughout 
if resistance is good. Hence, if 
with a total white count of 10,000, 
75 per cent, are polymorphonu- 
clears, then with 20,000 leucocytes, 
87.5 per cent, would be polymor- 
phonuclears; with 30,000, 91.6 per 
cent, would be polymorphonuclears, 
etc. Watters 10 has suggested a 
modified Wilson chart which charts- 
separately the neutrophile percent- 
age and the total leucocyte count in 
the same vertical plane, and the 
patient’s condition is judged by the 
relation of these lines to each other. 
The most recent attempt to picture 
this relationship graphically has 
been made by Walker,' 7 who by a 
simple formula figures out the dis- 
proportion as it would be shown on 
Gibson’s chart, and then charts 
this disproportion figure from day 
to day. 

The present writers have used 
in the analysis of this series the 
original Gibson chart, realizing that 
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while it has faults, they are perhaps 
less than any of the others. We 
believe Walker’s index to be very 
valuable, but in a large active ser- 
vice where often only one pre- 
operative and perhaps one or two 
or even no post-operative blood 
counts are made, it is not as useful 
as that suggested by Gibson. 

4. Leucocyte-polymorphonuclear 
Relationship. — Sondern’s ideas and 
Gibson’s first clinical results have 
been verified by many workers and 
especially as applied to appen- 
dicitis. Wilson 20 and Fowler, 28 in 
1908, were among the earliest to 
confirm the original findings. They 
agree that the degree of leucocy- 
tosis alone is too variable to rely 
upon ; the percentage of poly- 
morphonuclears is a very important 
signal, but the most helpful diag- 
nostic and prognostic point is the jaeeo 
relationship of these two. This 
view is held also by Coons and 
Bratton, 25 Lampe, 24 Watters, 20 and 
more recently by Hewitt, 20 
Walker, 27 Greeley, 80 and Rice. 31 
Gibson 82 again in 1919 verified his 
former findings ; the results are 
given below. Contrasted to this 
view, Noehren 33 and Pease 34 and 
more recently, Jones and Brown, 35 
believe the percentage of poly- 
morphonuclears the most valuable 
sign. The former two workers hold 
that the number of exceptions to the 
relative disproportion is so great, 
that its practical value in determin- 
ing immediate operation is very 
small. Jones and Brown hold it as 
reliable prognostic guide. Gibson’s 32 
summary for 705 cases of appendi- 
citis appeared in Trans. Int. Surg. 
Cong., Paris, 1920. The data of this ***** 
remarkably large series follow : FlG - 4 


Fig. 4.— Literature cases Pathological groups of 1045 
cases of acute appendicitis. y45 
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Total cases Recovered 

70s cases 675 cases 


Average leucocytosis 

18,000 

18,000 

Average polymorphonuclcars 

84% 

84% 

Average disproportion 

Plus 1 

Plus I 

Recovered — 675 

cases 


Average 

Average ■ 

leucocytosis 

polymorphonuclcars 

Male (438 cases) 

l8,000 

84% 

Female (237 cases) 

Age: 

l8,000 

83% 

Over twenty (384 cases) ... 

17,000 

83% 

Under twenty (291 cases) .. 

19,000 

84% 

Time: 



More than 3 wks. in hospital 



(158 cases) 

20,000 

84% 

Temperature — 102° or more (287 

cases) 

Condition of appendix: 

18,000 

82% 

Distended, etc., with no per- 
foration (360 cases) 

Gangrenous, perforated, etc. 

17,000 

82% 

(126 cases) 

Localized peritonitis or abscess 

19,000 

86% 

(156 cases) 

20,000 

84% 

General peritonitis (33) .... 

19,000 

85% 

Drainage : 



Closed (288 cases) 

16,000 

82% 

Small (98) 

l8,000 

84% 

Large (289) 

20,000 

85% 


Died — 30 cases 


Average Average 

leucocytosis polymorphonuclcars 

Male (16 cases) 18,000 87% 

Female (14 cases) 18,000 85% 

Age : 

Over twenty (19 cases) 19,000 89% 

Under twenty (11 cases) 17,000 81% 

Time: 

More than three weeks in hos- 
pital (3 cases) 23,000 86% 

Temperature — 102° or more (18 

cases) 19,000 88% 

Condition of appendix: 

Distended, not perforated (1 

case) 23,000 93% 

Gangrenous, perforated, (7 

cases) 16,000 86% 

Localized peritonitis or abscess 

(11 cases) 18,000 85% 

General peritonitis (11 cases) . 19,000 86% 

Drainage : 

Closed (none) 

Small (x case) 23,000 93% 

Large (29 cases) 18,000 86% 

920 


Died 
30 cases 

18,000 

86% 

Plus 3 

Average 

disproportion 

Plus I 
Horizontal 

Plus 1 
Horizontal 


Minus 1 
Minus 1 


Horizontal 

Plus 2 

Minus 1 
Plus 1 

Plus 1 
Plus 1 
Horizontal 

Average 

disproportion 

Plus 4 
Plus 2 

Plus 5 
Minus 1 


Minus 2 
Plus 4 


Plus S 

Plus 5 

Plus 2 
Plus 2 


Plus 5 
Plus 3 
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III. The Present Work. — 

All data in this series was taken 
directly from the case histories. 

The blood counts were made, as a 
rule, by the junior interne on the 
service. Care was used to select 
only cases which had been in good 
health previous to the attack of 
appendicitis. 

In the analysis of our series, as 
well as the literature, we constantly 
refer to the term disproportion, 
expressing it in a minus or plus 
figure. We refer to the dispropor- 
tion between the leucocytosis and 
the polynucleosis. We have fol- 
lowed Gibson’s example, using 1000 
cells as a unit. When there are 
10,000 leucocytes with 75 per cent, 
polymorphonuclears, there is a nor- 
mal proportion or no disproportion, 
and these two figures are connected 
on the chart by a horizontal line . £<Loao j 
On the other hand, with 11,000 
leucocytes and 75 per cent, poly- 
morphonuclears, there is a dispro- 
portion of minus one, and a falling 
line connects the two figures. With 
10,000 leucocytes, and 76 per cent, 
polymorphonuclears (the normal 
proportion for 11,000 white cells), 
there is a disproportion of a plus 
one, with a rising line. For the 
sake of accuracy in this work, we f ' r<KO \ 
have analyzed our cases to 0.1 of 
a unit, although we realize this is 
probably not practical in routine 
work for individual cases, nor is 
it necessary. 

1. Sex and the Resistance 
Line . — It is of interest to note in 
passing that 62 per cent, of our 
series of 209 acute cases were 
males. Maylord sc found 51 per 
cent, males in 1000 cases ; Deaver 'co&l 
and Ravdin, 37 <2 per cent, in SOO Fig - 5 — Infecting organism. Resistancelinein64 

w cases Ot acute annenrlirific 
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cases; Gibson/ 2 65 per cent, in 705 cases; Sonnenburg, 88 67 per cent, in 1000 
cases; Roux, 38 53 per cent, in 670 cases; Barbier/ 8 76 per cent, in 616 cases; 
LaRoque 30 alone reports a predominance of females in 400 cases. In our 
series, the resistance line for the males is plus 2.5, and for the females plus 
2.4. In Gibson’s 32 series, the males are plus I, and the females chart a hori- 
zontal line. From these figures the females show a slightly better resistance, 
but we feel that the difference is so slight that it is without significance. 

Males 192 cases W. B. C. 17,407 Polys. 84.9% Dispro. plus 2.5 

Females 117 cases W. B. C. 16,378 Polys. 83.7% Dispro. plus 2.4 

2. Age and the Resistance Line . — The general principle that the younger 

the individual the better his resistance is well illustrated in this series. It 
will be noted from the table below and Fig. 1, that the most favorable 
resistance is offered in the first decade, and gradually becomes less favorable 
with progressing age. The resistance line gradually changes from a slightly 
rising line (a disproportion of plus 1.3) in the first decade to a steeply rising 
line in the sixth decade (a disproportion of plus 7.8). 


Age 

Number 
of cases 

Average 

W.B.C. 

Average 

Poly. Per cent. 

Disproportion 

0- 9 

25 

19,604 

85-9 

Plus 1.3 

10-19 

113 

18,298 

84-5 

Plus 1.2 

20-29 

76 

16,631 

84-5 

Plus 2.9 

30-39 

48 

15,303 

84.8 

Plus 4.5 

40-49 

29 

13,659 

835 

Plus 4-9 

50-59 

13 

15,115 

84.7 

Plus 4-6 

60 and over 

5 

10,266 

83.O 

Plus 7.8 


In Gibson’s 32 series of 384 cases over twenty years, there was an aver- 
age disproportion of plus one, while in 291 cases under twenty, the average 
disproportion is charted as a horizontal line. Sondern 21 holds that children 
gave unreliable counts because their polymorphonuclear percentage is a 
greater variable quantity. Wilson 23 also noted that more exceptions are found 
in children. Our series shows quite definitely that the best resistance is 
offered under twenty years of age, and the resistance becomes progressivly 
less as the age increases. 

3. Temperature and the Resistance Line . — The temperature used in this 
analysis was the admitting temperature. The resistance line compares roughly 
with the temperature in that it changes from a plus 2.1 for temperature 
between 98° and 99 0 , to plus 10.5 for cases over 105. 0 There is a slight 
variance under roi°, but above this point the disproportion figure stead- 


ily rises. 


Temperature 

Cases 

W.B.C. 

Polys. Per cent. 

98- 98.9 

15 

13,686 

80.7 

99 - 99-9 

42 

15,230 

81.9 

100-100.9 

73 

15,836 

84.0 

101-101.9 

84 

18,990 

85.9 

1 02-1 02.9 

60 

17,582 

85.O 

IO3-IO3.9 

20 

16,585 

87.2 

IO4-IO4.9 

13 

17,300 

88.5 

xo 5 and over 

2 

17,000 

922 

92.5 


Disproportion 
PIUS 2.1 

Plus 1.7 
Plus 3-2 

PIUS 2.0 

Plus 2.5 
Plus 5-5 
Plus 6.2 
Plus 10.5 
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Greenough 3 stated that in a series of cases, the degree of leucocytosis 
corresponded roughly with the degree of temperature, but individual cases 
vary greatly, although he gives no data. On the other hand, Mitchell i0 
feels that the relation of the temperature to the leucocytosis does not seem 
to give reliable information, as cases are seen with grave clinical symptoms 
and high blood counts with little or no temperature. Gibson 32 found in 287 
cases which had a temperature of 102 0 or more, an average white count of 
18,000 and 82 per cent, polymorphonuclears, a disproportion of minus 1.0. 
We find in our series, as can be seen in the above figures, a steadily increasing 
polymorphonuclear percentage, while the total white count remains approxi- 
mately stationary after ioi°. Attention is called to the rising disproportion 
figure, shown graphically in Fig. 2. 

4. The Pathological Process and the Resistance Line . — In an effort to 
establish a relationship between the pathological process and the blood picture, 
we have classified our cases in a classification modified from that used by 
Fowler, 28 as follows: 

A. Non-perforated (without pus). 

1. Inflamed. 

2. Gangrenous. 

B. Gangrenous with perforation. 

1. Local peritonitis with abscess, pus limited by its position or adhesions. 

2. Spreading peritonitis, limited to the right lower quadrant, or to the 

lower abdomen. 

3. Diffuse general peritonitis. 

And in a further effort to establish the above-mentioned relationship, we have 
grouped and analyzed 1945 cases recorded in the literature. 

In the analysis of our series, there is a very gradual increasing dispropor- 
tion (with the exception of the spreading peritonitis group) from plus 1.9 
in the simple inflamed cases, to plus 8.8 in the general peritonitis group. This 
is graphically shown in Fig. 3. The analysis of the thirteen deaths occurring 
in this series shows a rising line of plus 6.0 (note Fig. 6). 


Class Cases W.B.C. Poly. Percent. Disproportion 

Inflamed 138 16,703 83.6 Plus 1.9 

Gangrenous 65 18,100 85.6 Plus 2.4 

Abscess 65 J 6,794 84.7 Plus 3.0 

Spreading peritonitis 26 17.584 83.3 Plus 0.8 

General peritonitis 15 13.223 87.0 Plus 8.8 

Total 309 16,921 84.3 Plus 2.4 


We believe these figures, and more graphically the chart (3), show in gen- 
eral, a better resistance and consequently prognosis in the less severe patho- 
logical processes, while a more nearly horizontal line or rising line indicates 
a more severe process. 

_ Detailed analysis of our series may be noted on the table; salient points 
might be mentioned: 

(a) Inflamed group: 138 cases, with an average leucocyte count of 
with extremes in individual cases from 5900 to 42,000; an average 
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polymorphonuclear percentage of 



83.6, with extremes from 50 per 
cent, to 98 per cent. The average 
disproportion is plus 1.9. 

(b) Gangrenous non-perfor- 
ated group: 65 cases, with the 
highest average leucocyte count of 
any group, 18,100, with extremes 
in individual cases from 8000 to 
40,000; an average polynucleosis 
of 85.6, extremes from 66 per 
cent, to 96 per cent. An average 
disproportion of plus 2.4. 

(c) Abscess group: 65 cases, 
average leucocytosis of 16,794, 
with individual extremes from 
5000 to 30,000, the former being 
a large localized abscess ; an aver- 
age polynucleosis of 84.7, with 
extremes from 68 per cent, to 98 
per cent.; and a disproportion of 
plus 3.0. 

(d) Spreading peritonitis 
group : 26 cases, average leucocyte 
count 17,584, with extremes from 
6800 to 35,200; the lowest aver- 
age polymorphonuclear percent- 
age of any group, 83.3 per cent., 
with extremes from 68 per cent, 
to 98 per cent.; and the lowest 
disproportion of any group — plus 
0.8. It is of interest to note that 
this group, possibly because it is 
most poorly defined, should pre- 
sent a polymorphonuclear percent- 
age indicative of the least severe 
process, while pathologically at 
operation, the process is found 
more severe, as a rule, than any 
of the above three groups. We 
can not offer a satisfactory expla- 
nation for this apparent discrep- 
ancy. Stahl has emphasized that 
it is not the presence of pus that 
modifies the cell count, but the 
consequences of the presence of 
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pus. It would appear that in this condition, the spreading of the process over 
an increased territory must be less intensified than in the case of a well- 
developed, though localized abscess. 

(e) General peritonitis group: 15 cases, average leucocyte count of 
13,223, with extremes from 6500 to 20,000, the lowest average leucocyte 
count; an average polynucleosis of 87.0 per cent., with extremes from 80 per 
cent, to 90 per cent., the highest average polymorphonuclear percentage. The 
disproportion of plus 8.8 is much the highest of any group. Attention is 
called here to the poor resistance as indicated by the total white count and 
the severity of the process as indicated by the percentage of polymorpho- 
nuclears. Other writers have called attention to this picture, supposing that 


the rapid spreading of the condition 
literally overcomes the body’s resistance, 


DIFFERENTIAL COUNT 


with this blood picture resulting. U(J ™ 

5. Post-operative Course and the 35000 
Resistance Line. — While data were col- 
lected on the post-operative course, 30000 
complications, type and amount of 
drainage, and post-operative blood 25000 
counts, we did not establish a definite 
relationship between the blood findings 20000 
pre-operative and the post-operative 
course. We agree with Meleney 42 that ^ 0^00 
infection and contamination have noth- innrir . 
ing to do with the initial rise, though 


TOTAt 

LEUCOCYTOSIS 


PER CENT 
POLYNUCLEARS 



100 


.1 >11 r • . • .1 , Fig. 7. — Gibson’s " Standard Chart.” The 

they will of course maintain the count Other charts shown arc modifications of this for 

above normal. 


6. Lymphocytes and the Resistance Line. — No special attention has been 
paid in this series to the total lymphocytes, but the work of Holmes, 43 
Williams, 44 Mehrtens, 45 and recently Jones and Brown, 35 indicates the lympho- 
cytes are worthy of consideration. The last named investigators hold' the 
total lymphocyte count as a very reliable index of the patient’s state of 
resistance, and closely parallels Walker’s index. 

7. The Infecting Organism and the Resistance Line. — In those cases 
where an organism could be cultured directly from the pathological condition 
found, we have collected the data on these cases. Farr 40 has recently col- 
lected the data on the infecting organisms with reference to the wound 
healing, and type of organisms. We have found 64 cases in which the 
organism was definitely cultured. 


Organism Cases W.B.C. Poly. Percent. Disproportion 

B. coli communis 24 18,308 87.6 Plus 4.3 

Gram-neg. bacillus of colon 

group 25 17.920 85.3 Plus 24 

B. protcus 10 16,860 85.2 Plus 34 

Staphylococcus aureus 3 13.600 85.6 Plus 7.0 

B. lactis aerogencs 2 13,500 80.0 Plus 1.5 
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Also one case of each of the following: B. pyocyaneus, staphylococcus albus, 
streptococcus haemolyticus, and a non-lisemolytic streptococcus. A large num- 
ber of cases of mixed infections were also collected, but because of difficulty in 
an interpretation of such cases, we have omitted them. We feel that not a 
great deal of significance should be attached to the above findings, since one 
strain of the same organism may be much more virulent than another strain, 
and hence he the cause of a more severe reaction. It is interesting to note that 


r^r/ifAL AtCfitsrj /j-ncacyroj/s .aho Polynucleosis 
of. tf. Acauuucjxta. 
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Fig. 8 . — Average leucocyte and polymorphonuclear counts in 1945 cases from the literature. 


the Gram-negative bacillus of the colon group is associated with the best 
resistance and staphylococcus aureus with the highest disproportion. 

IV. Cases from the Literature. — An attempt has been made by the 
writers to group the cases in the literature where the investigator has given 
his data. With the exception of Gibson, 32 every writer has classified his 
cases only on the pathological findings of the appendix at operation. We 
have included the data given by Fowler 28 on 278 cases, Noehren 33 on 69 
cases, Pease 34 on 300 cases, Coons and Bratton 25 on 184 cases, Hewitt *° on 
100 cases, Gibson 32 on 705 cases, and our own series of 309 cases, a total 
of 1945 cases. Even in this list complete data have not been given in all 
cases, and the present writers have taken the liberty to compute the average 
leucocyte count and the percentage of polymorphonuclears in the cases of 
Noehren and Coons and Bratton, from the data given by these authors. 
Because there was some variance in the classification of cases by the various 
writers, an all-inclusive classification has been used (note Fig. 8), although 
attention has been paid only to the larger groups — inflamed, gangrenous, 
abscess, spreading peritonitis, and general peritonitis. 
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The analysis of the cases in the literature as a group, in general, supports 
the findings in our own series, in that the relatively poorer resistance is asso- 
ciated with the more severe process. This is graphically shown on Fig. 4. 
While there is a general increase in both the total leucocyte count and the 
percentage of polymorphonuclears, the disproportion of plus 0.2 for the 
inflamed group is raised to plus 0.3 in the general peritonitis group. On 
closer analysis of the latter group, if the exceptionally high averages of 



Fig. 9. — Summary of total leucocyte and polymorphonuclear counts in cases from the literature. 

Fowler are omitted, the remaining 152 cases show a disproportion of plus 
3.1. The findings of Fowler in the cases of spreading peritonitis and general 
peritonitis are much higher general averages than found by any other worker 
reported, while the average leucocytosis in general peritonitis noted by the 
present writers is much lower than noted by any other workers. 


Pathological 

Number 

Average 

Average 

Disproportion 

group 

of cases 

W.B.C. 

poly. Per cent. 

Chronic 

. . . . 96 

12,298 

68.9 

Minus 8.3 

Inflamed 

.... 677 

16,465 

8l.6 

Plus 0.2 

Gangrenous 

267 

18,5X0 

85.1 

Plus x.6 

Abscess 

461 

19,594 

86.0 

Plus 1.5 

Spreading peritonitis 

... 205 

21,520 

87.3 

Plus 0.8 

General peritonitis . 

190 

22,480 

87.7 

Plus 0.3 

If the exceptionally high figures of Fowler are 
averages are much changed: 

omitted from the last two groups, 

Spreading peritonitis 

... 158 

20,270 

87.0 

Plus 1.8 

General peritonitis . 

IS2 

19,980. 
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V. Summary. — i. Sex: Sixty-two per cent, of our series of 209 cases 
of acute appendicitis were males; the females showed a resistance of plus 
2.4 and the males plus 2.5 ; Gibson’s series parallels these figures. 

2. Age: There is a steadily rising disproportion from the first decade 
to the sixth decade, from plus 1.3 to plus 7.8, so that the resistance line changes 
from a slightly rising line to a steeply rising line. 

3. Temperature: The disproportion index varies to a slight degree under 
ioi°, but from this point steadily increases with the temperature to a plus 
10.5 at or over 105 °. 

4. Pathological process : A general classification for the process found at 
operation has been used, and cases classified as inflamed, gangrenous, abscess, 
spreading peritonitis, and general peritonitis. The general trend of the 
resistance line is to change from a slightly rising line (plus 1.9) in inflamed 
cases to a very steeply rising line (plus 8.8) in general peritonitis cases. The 
one exception is the series of spreading peritonitis which shows the most 
nearly horizontal line. 

5. Post-operative course : No definite relationship was established between 
the course post-operative and the pre-operative blood picture. 

6. Lymphocytes: No attempt was made to study the lymphocyte count, 
though attention has been called to its value by other workers. 

7. Infective organism: Data presented on 64 cases where the infecting 
organism was cultured, show the staphylococcus aureus associated with the 
highest disproportion (plus 7.0). 

8. Literature cases: 1945 cases have been grouped and analyzed on the 
pathological findings at operation. We find a gradual rise in the disproportion 
from minus 8.3 for the chronic cases to plus 0.3 for the general peritonitis 
cases. With the omission of one worker’s figures, the results given by six 
other workers show a disproportion for the general peritonitis of plus 3.1. 

VI. Conclusions. — 1. Sex: Females show a slightly better resistance 
than males, but the difference is so slight, that we do not give it weight. 

2. Age : The younger the patient, the better is his resistance. This fact, 
which is generally regarded as an axiom, is here supported by actual findings, 
and has been found to hold for all ages. 

3. Temperature: The temperature, as shown in a series of cases, is propor- 
tional to the polynucleosis and to the resistance index, although it shows slight 
variation under ioi°. 

4. Pathological process: The best resistance is offered by the individual 
against the less severe pathological process. With an extensive process, the 
body resistance is overwhelmed. 

5. Infective organism : The type of organism very probably plays a role 
in the severity of the inflammatory process and consequently in the resistance 
index, but because of varying degrees of virulence of different strains of the 
same organism, definite conclusions can not be drawn from the data 
here presented. 
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6. We support the principles that the total leucocyte count is a measure 
of body resistance against an inflammatory process up to a certain degree 
of leucocytosis ; the percentage of polymorphonuclears is an index of the 
severity of the inflammatory process ; and that the greatest aid to be obtained 
from a pre-operative blood count as to indication for operation, is the rela- 
tionship of these two, as described in this article. 


REFERENCES 


1 Cabot, R. C. : The Diagnostic and Prognostic Importance of Leucocytosis. Boston Med. 

and Surg. Jour., vol. exxx, pp. 277-282, 1894. 

2 Sadler, C. : Klinische Untersuchungen fiber die Zahl des corpuscularen Elementc und 

den Haemoglobin gehalt des Blutes. Fortschr. d. Med. 10: Suppl., 1892. 

•' Greenougli, R. B., Quoted by Richardson, M. PI.: Appendicitis. Am. Jour. Med. Sc., 
vol. cxviii, pp. 629-648, Dec., 1899. 

4 Coste, S. : Ueber das Verhalten der Leukocyten bei Appendizitis. Munch. Med. 
Wochnschr., vol. xlix, pp. 2038-2043, Dec. 9, 1902. 


5 Curshmann : Zur diagnostischen Beurteilung der von Blinddarm und Wurmfortsatz 
ausgehenden entzundlichen Processen. Munch, med. Wochnschr., vol. xlviii, pp. 
1907-1920, 1901. 

*’ Stadler, E. : Zur diagnostischen Bcdeutung der Leukocytenwerthe bei den von Blinddarm 
und Wurmfortsatz ausgehenden entzundlichen Prozessen. Mitt. a. d. Grenzgebieten 
der Med. u. Chir., vol. xi, pp. 479-495, 1903. 

7 French, H. : Leucocytosis and Appendicitis. Brit. Med. Jour., vol. i, p. 1137, 1904. 

* Bloodgood, J. C. : Blood Examination as an Aid to Surgical Diagnosis. Am. Medicine, 
vol. i, pp. 306-308, May 18, 1901. 

“Joy, IP. M., and Wright, F. T. : Leucocytosis as a Point of Prognosis in Appendicitis. 

Medical News, vol. lxxx, pp. 628-634, April 5, 1902. 

10 Aldous, G. F. : The Importance of a Leucocyte Count in Doubtful Cases of Appendicitis. 
Brit. Med. Jour., vol. i, p. 240, Jan. 31, 1914. 

"Kuhn, A.: Zur diagnostischen Bcdeutung der Leucocytemverte bei Typhus abdominalis 
und bei chirurg. Eiterungen. Miinch. med. Wochnschr., vol. xlix, pp. 2033-2038, 
Dec. 9 and 16, 1902. 


Locke, E. A., and Cabot, R. C. : Iodophilia. Jour. Med. Research, vol. vii, pp. 25-42, 
Jan., 1902. 


"Da Costa, J. C. Jr.: Clinical Hematology, 1905, p. 371. 

H Longridge, C. N.: Value of Blood Counts in Abdominal Diseases. Brit. Med. Jour., 
vol. ii. p. 1511, Nov. 8, 1902. 

'' Cabot, R. C. : Clinical Examination of the Blood, 1904, p. 253. 

K Richardson, M. : Appendicitis. Am. Jour. Med. Sc., vol. cxviii, p. 629, 1899. 

'' Gerngross : Perityphlitis und Leukocytose. Munch, med. Woch., vol. 1, pp. 1586-1591, 
Sept. 15, 1903. 




1 ' 


hedermann: Ueber Perityphlitis mit Besondercr Berucksichatigung des Vcrhantens der 
Leucocyten. 22 Cong, fur Chir., Berlin, 1903. 

Ewing, J.: Clinical Pathology of the Blood. London, 1901, p. 283. 

V dson, R. N.: The Practical and Scientific Value of the Blood Examination to the 
Medical Man and Surgeon. Am. Medicine, vol. i. pp. 404-448, Sept. 14. 1901. 


:>» 


.020 



MENNINGER AND HEIM 


■"Sondern, F. E. : The Present Status of Blood Examination in Surgical Diagnosis. Med. 
Rec., vol. lxvii, pp. 452-455, Marcli 25, 1905; Ibid. The Present Attitude of Blood 
Examination for Diagnostic Purposes, Boston Med. and Surg. Jour., vol. cliii, pp. 
690-692, 1905; Ibid. The Value of the Blood Count in Sepsis. N. Y. Med. Jour., 
vol. lxxxiii, pp. 1245-1246, 3906; Ibid. The Value of the Differential Leucocyte 
Count in Gynecology and Abdominal Surgery, Med. Rec., vol. lxx, pp. 989-990, 
1906; Ibid. The Value of the Differential Leucocyte Count in Diagnosis. Am. Jour. 
Med. Sc., vol. cxxxii, pp. S89-S91, 1906; Ibid. The Value of the Leucocyte Count 
in the Diagnosis of Acute Inflammatory Disease. Arch. Otol., vol. xxxvii, pp. 
17-21, 1908. 

"Gibson, C. L. : The Value of the Differential Leucocyte Count in Acute Surgical 
Diseases. Annals of Surgery, vol. xiiii, p. 485, April, 1906. 

" Wilson, L. B. : The Value of Sondern’s Differential Leucocyte Resistance-line in the 
Diagnosis and Prognosis of Acute Appendicitis. Collected Papers from Staff of 
St. Mary’s Hospital, Mayo Clinic, 1905-1909, p. 2S0. 

31 Lampe, E. Jr.: Ubcr der Wert der Sondcrnschen Resistenzlinie fur die Diagnose und 
Prognose in der Chirurgic. Beitr. z. Klin. Chir., vol. lxxiv, pp. 231-290, 1911. 

55 Coons, J. J., and Bratton, LI. O. : Prognostic and Diagnostic Value of the Leucocytes 
and Differential Count in Acute Abdominal Infections. N. Y. Med. Jour., vol. xc, 
pp. 205-209, July 31, 1009. 

"Watters, W. H. : A New Differential Leucocyte Count Chart. J. A. M. A., vol. lx, 
pp. 1516-1518, May 17, 1913. 

” Walker, O. J. : An Index of Body Resistance in Acute Inflammatory Processes. 

J. A. M. A., vol. lxxii, pp. 1453-1457, May I/, 1919- 
” Fowler, R. H.: The Relation of the Lesion in Appendicitis to the Leucocyte Count. 

Surg., Gyn., and Ohs., vol. vii, pp. 308-316, Sept., 1908. 

"Hewitt, II. W. : The Value of the Leucocyte Count in the Diagnosis and Prognosis of 
Acute Appendicitis, as Based on Experience in 100 Cases. Annals of Surgery, 
vol. lxvi, pp. 143-151, 1917. 

30 Greeley, H. : Blood Counts in Diagnosis and Treatment. Med. Rec., vol. xcvii, p. 34§, 
March 13, 1920. 

37 Rice, H. W. : The Leucocyte Count in Diagnosis and Prognosis of Appendicitis. Jour. 

S. Carolina Med. Assoc., vol. xix, p. 467, 1923. 

33 Gibson, C. L. : Significance of Lcucocytosis in Acute Inflammation. Tr. Int. Surg. 
Cong., 1920, p. 750. 

Nochren, A. II. : The Value of the Differential Leucocyte Count in Acute Appendicitis. 
Annals of Surgery, vol. xlvii, pp. 239-245, 1908. 

3< Pease, G. N. : The Value of the Leucocyte and Differential Counts in Appendicitis. 

Annals or Surgery, vol. xlix, pp. 385-391, 1909. 

35 Jones, W. C„ and Brown, C. E.: The Clinical Significance of Total and Differential 
Leucocyte Counts, with Special Reference to Acute Infections. Am. Jour. Med. Sc., 
vol. clxiv, p. 553, Oct., 1922. 

“ Maylord, A. E. : Sex and Age Incidence in Appendicitis. Brit. Jour. Surg., vol. viii, 
p. 189, Oct., 1920. 

37 Deaver, J. B., and Ravdin, I. S.: End-results in Five Hundred Cases of Chronic 
Appendicitis. Arch. Surg., vol. vi, pp. 31-40, J an -> I 9 2 3- 
33 Sonnenburg, Roux, Barbier, quoted by Murphy, J. B. : Keen’s Surgery, vol. iv, p. 735- 
311 LaRoque, quoted by Deaver, J. B., and Ravdin, I. S. : Arch. Surg., vol. v i, pp. 31 4°, 
Jan., 1923. 


930 



LEUCOCYTE COUNTS IN ACUTE APPENDICITIS 


•» Mitchell, Geo. : Leucocytosis in Appendicitis. Brit. Med. Jour., vol. i. pp. 83-85. 
Jan. 9, 1909. 

« Stahl, 0 .: Die Bedeutung der histologischen Blutuntersuchung bei chirurgischen 
Enkrankungen. Arch, fiir Klin. Chir., vol. xlvii, p. 1550, Dec. 22, 1921. 

- 1 ' Meleney, F. L. : A Study of Ante- and Post-operative Blood Counts in Noil-infected 
Surgical Conditions. Annals of Surgery, vol. lxvii, pp. 129-148, 1918. 

41 Holmes, A. M. : The Nature and Significance of Leucocytosis. J. A. M. A., vol. xliv, 
pp. 25 7 - 263 , Jan. 28, 1905. 

41 Williams, B. G. R. : The Diagnostic Significance of the Persistent Mono-nucleosis. 

Lab. News (St. Louis), vol. xxvi, p. 339, 1913. 

45 Mehrtens, H. G. : The Frequency of Low Polymorphonuclear with High Lymphocytic 
Counts. Arch. Int. Med., vol. xii, pp. 198-200, 1913. 

4 "Farr, C. E., Cultures from the Appendix. Annals of Surgery, vol. lxxiii, pp. 749-751, 
June, 1921. 



LATE RECURRENCE AFTER RADICAL OPERATION 
FOR CARCINOMA OF THE BREAST* 

By George Wooesey, M.D. 
or Nnw Yomc, N.Y. 

In June, 1921, three patients on whom I had done a radical operation 
for carcinoma of the breast 12 to 16 years previously, came to me on account 
of the recurrence of the growth, or the fear of it. A few months later I 
saw in consultation and operated for recurrence a patient who had had a 
carcinoma of the breast removed 11 years before at St. Vincent’s Hospital. 

Two of these, presenting themselves 12 and 11 years after the primary 
operation, had local recurrence. The latter case had also a carcinoma of 
the opposite breast. One patient had carcinoma of the opposite breast without 
recurrence in the breast operated on 16 years before. The fourth patient, 
also operated 16 years before, had no recurrence and no tumor of the other 
breast, but came to the hospital because of symptoms suggesting a possible 
abdominal metastasis. Thorough examination, including X-ray, gave no 
evidence of such a growth, her symptoms cleared up and she was discharged 
from the hospital. In these patients 11 to 16 years had passed between the 
primary and secondary operations, hence the time after operation when we can 
call a patient cured is indefinitely prolonged. 

Recurrence, after radical operation for carcinoma of the breast, is the 
rule and not the exception. The statistics of seven German Clinics, quoted 
by Ransohoff, 1 showed that 58 per cent, of the cases operated recurred locally, 
or in the axillary or supraclavicular glands. Of these 22 per cent, occurred 
after the third year. 

The statistics of the results after operation for carcinoma of the breast 
vary to some extent, according to the percentage of all cases that are heard 
from, the proportion of gland-free cases and the operator’s willingness to 
operate on advanced cases. They have improved in recent years, but not 
as much as one would expect, with the improvement of the technic and the 
use of the X-ray, because more of the advanced cases, in which recunence 
is more frequent, are operated on. 

Among cases operated by a number of British surgeons, G. P. Mills 
found a six-year cure in 39.8 per cent, of all cases and 62.9 per cent, of 
gland-free cases. 

Sistrunk 3 found 36.7 per cent, of all cases alive f five to eight years after 
operation and 64 per cent, of gland-free cases. This shows that Sistrun s 
series contained more gland-infected cases, and exemplifies the inaccuiacy 0 
comparing statistics. 

* Read before the New York Surgical Society, October 22, 1924. 

fNine had recurrence. 
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The duration and stage of the growth, the presence of lymphatic involve- 
ment, the type of cancer, and the age of the patient influence the ultimate 
result more than any other factors. Of these the duration of the growth is 
the most important, for, as Bloodgood 4 says, “ If the lump felt by the 
patient proves to be cancer, its duration is the Only controllable factor in 
the ultimate cure.” Also, “ The percentage of the recurrences after five 
years gradually rises with each two-month period of time,” between the 
origin of the growth and the operation. 

The type of the radical operation that is employed is of comparatively 
minor importance, provided the lymph-bearing fascia is thoroughly removed. 
Of those who lived three years or more after operation at the Massachusetts 
General Hospital, Greenough, Simmons and Barney 5 found that 19 per cent, 
developed recurrence. This is the same percentage found by Schroeder 
in the Rostock Clinic. Halsted G found that 20 per cent, of those living 
over five years after operation had recurrence later on. Among the seventeen 
recurrences after the third year at the Rostock Clinic, 47 per cent, developed 
after the fifth year. 

A brief history of my patients with late recurrence brings up some inter- 
esting questions as to the nature of recurrence and its treatment. 

Case I. — Mrs. L. E. W., forty-two years, was operated by me at the Presbyterian 
Hospital for an adenocarcinoma of the right breast in April, 1909. A lump had first been 
noticed in the breast two months before. The axillary glands were not involved. She was 
well for twelve years, until April, 1921, when she noticed a small hard lump in the lower 
part of the scar, which grew slowly until it was the size of a marble. It was hard and nodu- 
lar and extended to the inner side of the scar. No lymph glands were palpable. It was 
removed, under local anaesthesia, June 27, 1921, and the specimen was examined by Dr. 
James Ewing and pronounced carcinoma. She was referred to the Memorial Hospital 
for treatment by radiation and from their records I abstract the following. In July,- 1921, 
there was no evidence of any disease and no X-ray evidence of metastases in the chest. 

On August 6, 1921 a hard area, 4 by 2 cm., was noted in the right infraclavicular 
region, which, she said, had been present since operation. Radium pack treatment of the 
right chest area four times, from August 10 to October 13, 1921, and again on March 
19, 1922. On January 16, 1922 a growth was noted in the scar over the fifth rib. Six 
weeks later this measured about 1 cm. in diameter. In September, 1922, this was noted by 
the visiting nurse as a small hard tumor in the scar. She did not return to the hospital, 
the nodule finally ulcerated so that in September and October, 1923 discharge and bleeding 
were noted. At the latter date she was very weak and died November 3, 1923, about two 
years and eight months after the appearance of the recurrence. Her death was accelerated 
by three severe hemorrhages from the vagina, due to sloughing after the use of radium 
m the cervix, though no new growth was found under anaesthesia. She was greatly 
weakened and never fully recovered from these hemorrhages. In this case radium did 
not have a good effect on the breast and a very poor one on the cervix. 

Case II. — Mrs. P. F., fifty-five years old, was seen in consultation March 31, 1922, 
Eleven years before her right breast had been removed for carcinoma by a radical opera- 
tlon at St. Vincent’s Hospital. For about two years she had noticed small hard nodules 
mider the skin and the scar of the right breast. These have slowly increased in size and 
two or three have ulcerated. About a year ago a tumor developed in the left breast, 
'he nipple became retracted and the lump slowly increased. On examination this is hard, 
nodular and movable on the parts beneath. The left axillary nodes are moderately 
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enlarged. No supraclavicular glands arc palpable. There is an ulceration, 2 by 3 cm., 
in or near the scar of the right breast and several small hard nodules around this. 

On April 14, 1922, I did a radical operation on the left breast and axilla, with 
Stewart’s incision. She was referred to Memorial Hospital for X-ray and radium treat- 
ment. Twelve treatments by X-ray and one by radium' were given from July 22, to 
October 23, 1922. In November, 1922 there was no-evidence of disease, except three 
small areas, scabbed over, but an X-ray plate shows evidence of metastases in the chest. 

In April, 1923, several small nodules in the skin of the right chest, which had been 
treated by the insertion of bare radium tubes, had disappeared, leaving one or two small 
ulcers. No other evidence of local recurrence. 

In June, 1923, a node, 2 by 2 cm., was noticed in the right supraclavicular region, 
which was rayed. Again in September, 1923 one or two small recurrent nodules were 
noticed in the scar of the right breast. About the end of October, 1923, dullness and 
diminished breathing were noted in the lower part of the right chest and enlarged glands 
were felt in the right axilla. She was evidently not doing well and three days later two 
quarts of a blood-tinged fluid were aspirated from the right chest. An X-ray plate, 
taken a day or two later, showed thickened pleura, peribronchial infiltration and fluid 
at the right base. She died in November, 1923. 

Cash III. — Mrs. K. C., fifty-eight years, entered Bellevue Hospital, June 13, 1921. 
Following a radical operation for carcinoma of the right breast, which I did in Bellevue 
sixteen years before, she had had no trouble until three weeks before when she noticed 
bleeding from the left nipple, without any change in the size or consistency of the breast. 
One miscarriage twenty years ago, no children, menopause nine years ago. On examina- 
tion there was a hard indurated mass, the size of a quarter of a dollar, around and includ- 
ing the left nipple. The surface was ulcerated, with a sloughy base. The nodule was 
movable. No nodes were palpable in the axilla. 

After operation by another surgeon on the second surgical division, she developed 
infection of the wound and an abscess was opened and drained. Her resistance was poor, 
she became septic and died, a little over a month after operation. Microscopic examination 
showed adenocarcinoma. Axillary nodes showed no involvement. 

Cash IV. — Mrs. M. R„ sixty-three years old, entered Bellevue Hospital, June 8, 1921. 
She showed the scar of a radical operation for carcinoma of the breast, which I had 
done at the Presbyterian Hospital, sixteen years before. Since then she had had a pelvic 
operation and a cholecystectomy’, respectively six and five years ago. Though she com- 
plained of abdominal pain, gas, vomiting, loss of appetite and headache, an X-ray’ examin- 
ation was negative, the symptoms cleared up under treatment and the suspicions of an 
abdominal metastasis were not confirmed. 

We may consider the questions raised by the cases reported above, and 
other similar cases, as they relate to (1) local and regional recurrence and (2) 
the development of cancer in the other breast. 

(1) One striking feature of the two cases of local recurrence reported 
was the persistence or virulence of the recurrence, when once established. 
Another, and perhaps a more correct, way of describing it is that the patient 
showed a lowered resistance. Is this lowered resistance a general process, a 
diminution of cellular differentiation and hyalinizati on, which MacCarty 
thinks promotes post-operative longevity, or is it due to a local weakening or 
absorption of the encapsulation of the tumor cells? , . 

At a meeting of the American Surgical Association in 1907 , and again in 
1922, this subject of late recurrence was quite fully reported and discusse 
In 1907, Ransohoff 1 reported 37 recurrences developing seven years or more 
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after operation, of which 26 were clearly local or regional and 11 were 
doubtful. Without making an exhaustive search of the literature, I have 
collected more than as many more. Of the total number, 31 were insufficiently 
located in the report, 51 were local or regional, and 12 were more remote. 
The time of recurrence after operation ran all the way up to 25 years. Over 
45 per cent, recurred between 7 and 10 years after operation. The majority 
of those definitely located in the reports were in the scar or beneath the 
skin near it. 

Different explanations of these recurrences are given. RansohofP in 
1907 gave as the trend of opinion that they result from cancer cells left at 
the first operation, which have remained latent. However, he adds in con- 
clusion that he is inclined to believe that all supposed very late recurrences 
in the scar are not such in reality, but that some may be a cancer de novo 
in the scar of an old breast’operation. This would be a pathological anomaly, 
for, after a radical operation, the scar itself and the neighboring tissues do not 
contain the cellular elements that produce a tumor like carcinoma of the breast. 

In the discussion of the question at that meeting, Rodman said that “ it 
would seem also- that at least a few of these cases of late recurrence are not 
recurrences at all. One must demonstrate in every case that the histological 
type of the secondary growth corresponds in every way to the primary.” 

However, if the secondary growth corresponds to one of the types of 
breast carcinoma, it must be a recurrent growth, for, after a radical operation, 
there is no tissue in or near the scar from which such a growth could 
originate. In my opinion these local recurrences in the scar or beneath the 
neighboring skin, probably originate in the lymphatics of the underlying 
fascia, which have been permeated, as shown by Handley in his book on 
cancer of the breast. 


This is borne out by a statement of Judd’s s that “ Recurrences in the skin 
occur more frequently where a large amount of skin has been removed, and 
the fascia saved, than where less skin was taken and a very free dissection of 
the superficial and deep fascia made.” This indicates that the superficial 
nodules develop from the lymphatics in the fascia and not in Ihe skin. This 


has a bearing on the treatment of recurrent nodules, which should be more 
radical than is customary. The deeper structures should be removed, and not 
the nodule merely, in order to remove the source of the secondary growth and 
of possible later recurrences. The failure to so remove recurrent nodules may- 
account for some of the poor ultimate results, as in Case I, reported. Another 
inference from the above is that greater care should be used in the primary 
operation to remove the lymph-bearing fascia. 

An interesting light is thrown on late recurrences by a German case 
referred to by Curtis," where at autopsy, five years after removal of a breast’ 
several cancer cells in a quiescent condition, le„ with no mitoses, were found 
m the deeper glands of the axilla. 


As to the other question, suggested by these cases I have 
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occurrence of cancer in the other breast, it might seem at first sight that here 
there was an independent new growth. 

E. S. Judd 8 states that the opposite breast is involved in io to 12 per cent, 
of late cases. Hubbard 10 also says that secondary growth in the opposite 
breast occurs in a little over 9 per cent. These figures are far above the 
normal incidence of breast cancer at the cancer age. A. R. Kilgore, 11 in 
studying the incidence of cancer in the second breast after radical operation, 
examined 1100 histories, in 659 of which the result for three years or more 
was known. In this series both breasts were involved 37 times. Both breasts 
were involved when the patient presented herself in 13 cases, but in most 
of them the history suggested that cancer originated in one breast and 
metastasized to the other, rather than that it occurred simultaneously and 
independently in each breast. Cancer rarely arises simultaneously in both 
breasts, but the tumor in one precedes that in the other in its origin and 
development. Kilgore found that if a patient, who has had one breast 
removed for cancer, survives five years, she is from three to four times 
more likely to develop cancer in the second breast than a normal woman of the 
same age in either of her breasts. 

This again shows that there is something more than the normal incidence 
of a second independent new growth. 

I low does the cancer reach the opposite breast? Bianchetti 12 gives four 
possible paths. Metastasis, or emboli, in (r) the blood or (2) the lymph. 
(3) Contiguity. (4) Permeation. As E. S. Judd 8 says, “Embolism is 
necessarily an impartial process in which all organs are liable, but cancer is 
by no means impartial.” 

Some of the lymphatics which emerge from the breast cross the midline 
and join those of the opposite breast and even pass to the opposite axilla. 
Thus Moschcowitz 1,1 reports a recurrence of cancer in the opposite axilla 
14 years after amputation of the breast. In a permeation of the lymphatics 
which anastomose with those of the amputated breast we have an explanation 
of the involvement of the second breast. This permeation may be stimulated 
into activity, resulting in the formation of a cancer in the second breast, by 
various stimuli, soon after the development of the first cancer or at a later 
period, up to 25 years or more. This stimulation of the latent peimeated 
lymphatics is best illustrated by pregnancy, and is brought out in a paper by 
PI. PI. Trout. 14 Only 31 of his 173 cases were under forty years of age, anc 
of the 29 of these that were traced, only 2 had become pregnant, but both 
developed cancer in the remaining breast. Of the 106 patients over fon) 
years, who were traced, only 9 developed cancer in the remaining breast. As 
a result of a questionnaire, answered by 46 surgeons, only 15 instances were 
reported where pregnancy occurred after removal of one breast for carcinoma. 
Thirteen out of these 15 developed carcinoma in the remaining breast an 
12 of them died very promptly, as cancer of the breast, associate wat 
pregnancy, is apt to be rapidly fatal. The interval between the first operatic n 
and the recurrence with pregnancy varied from two to ten years. 
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It seems quite evident that there was something left, in or near the breast, 
from the first carcinoma, that was responsible for the development of the 
second carcinoma in nearly 87 per cent, of the cases where the breast was 
stimulated by pregnancy. In other words, one can not escape the conclusion 
that it was a recurrent growth. 

On considering the many instances and forms of late recurrence of cancer 
of the breast, some would say with Jordan 15 : “ In view of such experiences 
it may well seem a question as to whether we are ever justified in pronouncing 
a patient cured after operation for carcinoma.” This is a somewhat too 
pessimistic attitude to take. 

Is there any hope for better results in the future? I think that we can 
safely say yes, by the aid of the post-operative, and perhaps the pre-operative, 
use of the X-ray, given by experts, perhaps using the more intensive pene- 
trating rays, but with due regard to the skin tolerance dose. This treatment 
has not been in use long enough to enable us to judge of its results by statistics. 
But the less intensive radiation has given encouraging, though not uniform, 
results, so that there has been some difference of opinion as to its value. The 
lack of uniformity is partly a matter of the X-ray operator and the machine 
and partly the stage and extent of the disease. In a paper by B. J. Lee, 10 
he says : “ Sufficient data have already been accumulated at the hospital 
(Memorial) to make one feel very certain that post-operative X-ray treat- 
ment prevents certain recurrences and postpones the appearance of practically 
all recurrences.” He also shows that the treatment of recurrence by irradia- 
tion prolongs the life of the patient very materially. Gibbon, 17 in 1922, said 
that the results, much better than 10 years ago, are due to the post-operative 
Rontgen-ray treatment. In a recent paper Summers 18 says: “Irradiation, 
if a sufficient dose is given, results in destruction of pathological cells and 
their replacement by fibrosis ; it also results in hyalinization. Hence it is 
rational.” For when fibrosis or hyalinization are present after operation, 
especially if both are present, life is prolonged very materially, according 
to MacCarty. 7 

All cases should have an X-ray of the chest, spine and upper half of the 
femur, as emphasized by Levin, 10 to determine whether there are any internal 
metastases in the chest or those bones, that are quite commonly involved. In 
case there are such metastases the radiotherapy should be directed to these, as 
well as to destroying all possible foci of local or regional recurrence. 

Resume . — There is no time limit to the occurrence of recurrences. Recur- 
rence is the rule and not the exception, but the ratio decreases in proportion 
to the time after operation. 

Irrespective of the time they appear after operation, local, regionary and 
metastatic growths are recurrences in the great majority of cases. Permeation 
of the fascial lymphatics accounts for most of the recurrences in the other 
breast and locally. 

Hie only way of lessening these is by early operation, wide removal 
of the deep fascia and post-operative radiation. 
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Early radical operation, before the glands are involved, is still the best 
treatment, gives the best late results and avoids most cases of recurrence. 

The X-ray, with or without operation, is the best treatment of recurrent 
cases and one of the best means of preventing post-operative recurrence. 
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IMPROVED TECHNIC FOR INTESTINAL ANASTOMOSIS 
By Clyde A. Roeder, M.D. 
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Intestinal anastomosis is still confronted by the highest mortality rate 
of any elective operation within the abdominal cavity, owing to: (i) The 


Mesentery trimmed away 
from intestine J /‘/inch 
crushed area 





: j j * 


anp 
c.iut 

in the illustration. 
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lack of aseptic technic, enhanced by the pre-operative morbidity; ( 2 ) leakage; 
(3) secondary obstruction in the area of the anastomosis; and (4) hemor- 
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rhage into the lumen from the mucosa. Infection from the technic and frnn 
leakage are the most frequent causes of failure. From the number o 
artlC “ COnStanlly a l > P earIn S, offering as many modifications, il is evident that 



suture r . ct . cn ^ on t><imps arc brought together and the linen mattress approximating 

The sui urn . ou 1 1 sc II |r itnts, exact'y where the crushed tissue joins the normal intestine, 

operation ’ (U\ 'ri.T'.iT \ ct M ult ns , 11 1S passed and the clamps arc held closely together during the 
swabbed u it 1, it portion of the linen approximating suture, haxing become contaminated, is 

eighth of an i n ch' re p leno ' nnd t ^ lc cu ^ °f crushed tissue is reduced with a cautery to a width of one- 


a new technic which is simple, aseptic and at the same time preserving an ample 
lumen, is worth while reporting. 

The most frequent causes of death following this operation are from, 
(O peritonitis, due to infection, directly from the technic or indirectly from 
leakage; and (2) secondary obstiuction, due to the use of internal appliances 
01 a suture technic which inverts too large a rim of intestinal tissue. 

The operation I wish to present has been developed with the primary 
thought of obtaining, with a suture, an ample lumen under as nearly an aseptic 
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Fig. 3. — (a) The temporary linen approximating suture is held taut between forceps and the 
anastomosing suture, of silk oroo chromic, is started on the side opposite to the approximated crushed 
edges, (b) The anastomosing suture, having completed one side, is continued in order to coeer over the 
one-eighth inch cuff of crushed tissue on the opposite side. Followjng this step the opening in the 
imsentery is carefully closed in two lasers in order to cover all raw surfaces, (c) After the union has 
been completed ruth one lajcr of silk or catgut, the proximal portion of the linen approximating suture 
is cut close to the intestine and pulled through. The anastomosis is then opened by inserting the adja- 
cent intestinal walls through it. 
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ea^ lues, with me, have been its ease and rapidity of application, its relatively 
ng 1 egree of asepsis and its resulting large lumen, due to a very narrow 
11m o intestinal tissue remaining within. It is performed with a single layer 
o continuous Lembert suture of silk on a fine curved needle, which includes 
all the coats but the mucosa; a technic I have found, when this single suture 
is properly applied, is all that is necessary. The intestinal mucosa will not 
bleed when not sutured, if it is previously crushed and cut with a cautery; 
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and it will also unite in due time with no secondary ulcer formation. This 
is not true, however, in gastric surgery. 

Technic. The intestine is crushed three- to four-eighths of an inch wide, on an 

angle of about fifty degrees; a broad sawed-off Payr clamp makes an ideal crusher 
(Fig. i). A long narrow-bladed clamp is applied in the crushed area adjacent to the 
segment to be resected and another similar clamp placed closely parallel with it ; which 
leaves, for a later step, fully one-fourth of an inch of crushed intestine proximal to the 
remaining clamp (Fig. 2). The narrow-bladed Bainbridge clamps are used in order 
to facilitate later steps. The intestine is then amputated with a cautery, and the clamps 
remaining on the segments to be united are brought closely together (Fig. 1). One 

continuous mattress suture of fine linen (linen is preferable because it slips through 

tissues readily) is then passed through both segments, along the edge of the crushed 
tissue, where it adjoins the normal intestine (Fig. 2A). This linen approximating 
suture becomes slightly contaminated as it passes through the crushed intestine, but is 
easily sterilized with a swab of. pure phenol (Fig. 2B). This is the only step of any 
danger and can be safeguarded by simple isolation with packs, and the use of phenol 
on the suture. We now have the ends of the segments to be anastomosed closely 
approximated by the single temporary linen suture held taut between two forceps ; and 
distal to the suture we have superfluous crushed tissue which is again amputated with 

a cautery to within about an eighth of an inch from the linen suture line (Fig. 2B). 

This leaves a rim of crushed intestine only one-eighth of an inch wide, which is inverted 
by a single layer of Lembert anastomosing suture of fine silk (Fig. 2B). The anas- 
tomosing suture, using the linen approximating suture as a pivot, must be very accurately 
and uniformly passed entirely around the approximated segments and through the very 
edge of the uncrushed intestine (Fig. 3). I have found that if the suture is started 
on the side opposite to the approximated crushed edges, the procedure is greatly facili- 
tated (Fig. 3A). After the anastomosis has been completed (Fig. 3C) the temporary 
linen suture is cut and pulled through, leaving the crushed edges still obstructing the 
joined segments. The index finger and thumb then invert the intestinal walls through 
the rim of the Lembert suture, opening the anastomosis, which will be found to have a 
lumen amply sufficient. Soft clamps are occasionally applied on the intestine about three 
inches away from the resected ends in order to retain intestinal contents; however, this 
is generally unnecessary. 

The small intestine is frequently anastomosed, end-to-end, to the large intestine, and 
I have found that by increasing the length of the crushed area in the small intestine, 
as in Fig. 4, the operation can be carried out in the same manner as above. Again in 
this operation the main point in technic is the suturing which must be planned to invert 
as little intestinal tissue as possible. The illustrations with their legends are far 
more explanatory. 
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OF THE 


NEW YORK SURGICAL SOCIETY 

Staled Meeting Held October S, 1024 
The President, Dr. Eugene II. Pool, in the Chair 

TRANSPLANTATION of toe for congenital absence of finger 

Dr. Harold Ncuiior presented a child, now nine rears old, who when 
icven years of age was admitted to Mount Sinai Hospital in July, 1022 com- 
plaining of deformity of both hands, dating from birth. Except for’ these 
defornut^s she was a healthy child. On the right hand the thumb, fourth and 

i ingers arc normal, the terminal phalanx of the index finger is missing 
and practically the entire middle finger. The left hand showed fused stumps 
ot the last three fingers, a normal index finger with constricting bands, and 
a slump of a thumb. In order to test the quality of repair and to separate the 
stumps a plastic operation was done on the fused fingers of the left hand. 

1 he tissues healed very kindly. 

I lie plans for transplanting the second toe for the absent middle finger 

0 the right hand were then made. Bv trying various positions it was found 
t Fit the Most advantageous position was obtained by approximating the right 
hand to the left foot, hence several days prior to operation a plaster-of-Paris 
casing was made with the child in that position in order to hold her so 
after operation. 

August 1, 1922, the first stage of the operation was carried out. The 
finger stump was first prepared. • A flap with its base on the ulnar side of the 
stump was turned down, the bone which was cartilaginous in consistency was 
exposed and its end freshened, the flexor and extensor tendons were freed. 

1 lie preparation of the toe was as follows: The web between the first and 
second toe was divided, the incisions extending well up on the dorsum and 
sole of the foot. To obtain length, it was decided to use part of the metatarsal. 
One and a half cm. of that hone was exposed and the flexor and the extensor 
tendons were divided at this level. All the tissues on the outer side of the 
toe were left intact as it was hoped that the blood supply would be furnished 
from this side. The skin on the opposite side was undermined slightly to 
provide for suturing to the skin of the finger, the metatarsal was divided at 
a point about 1 y 2 cm. from its distal end. The hand was now brought down 
to the foot, the fingers interlaced with the toes, the flexor and extensor tendons 
of the finger were united with those of the toe with silk sutures, one chromic 
suture was used through the bones to approximate them, the skin edges united 
with horsehair. The child was placed in the plaster casing and the position 
further maintained by reenforcing with adhesive plaster strips. In her reac- 
tion from the anaesthetic the child struggled, and when on the third day the 
wound was inspected, there was found some separation of the skin edges. 
These were again approximated and held by means of adhesive plaster. 

About twenty-one days later the second stage of the operation was com- 
pleted. Incisions were made extending well up on the dorsum and sole 
of the foot between the second and third toes. In the manipulations of 
detaching the toe it was believed that the extensor tendon suture line vas 
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compromised. It was found also that the head of the metatarsal which was 
to have been used made too great a bulge in the palm of the hand, so that 
part of the bone and some excess fat was discarded. The skin was sutured 
with horsehair. The foot wound was strapped with adhesive. 

The day following the operation all dressings except one layer of gauze 
were removed' and the hand kept under a cradle with one electric light con- 
tinuously burning.' The transplant healed very kindly. Sensation began to 
return after three weeks. X-ray examination made three months later showed 
the architecture of the bone in the transplant to be normal. Function was 
limited to slight flexion and extension. The cosmetic result to-day is good, the 
function is still limited, there is complete sensation, and the X-ray shows the 
bone to be normal. There has been distinct increase in the length of the finger. 

BRONCHOSTOMY FOR BRONCHIECTATIC SUPPURATION 

Dr. Harold Neuhof presented a woman, who was twenty r -two years old 
when admitted to the medical service of Mount Sinai Hospital in September, 
1922, complaining of cough, fever, profuse foul expectoration and haemo- 
ptysis. Because of frequent sore throat she had had her tonsils removed 
under general anaesthesia three months before admission. Two days after 
the operation she noted pain in the right chest which radiated upward toward 
the right shoulder. Forty-eight hours later she had fever. Some time during 
the second week she began to have profuse purulent expectorations which 
were blood streaked. This continued up to the time of her admission to the 
hospital, although there were free intervals when she was afebrile and felt 
comparatively well. 

The patient when admitted had a temperature of 99 0 and showed on 
examination dulness with diminished breath and voice sounds and few crepi- 
tant rales over the middle lobe, right side. X-ray examination showed infil- 
tration of the middle lobe. During her four months’ stay in the hospital she 
had an effusion at the right base which was spontaneously absorbed, and at 
times with accession of fever increased signs in her chest which pointed to 
a spreading pneumonitis. There were several haemoptyses. Sputum varied up 
to eight ounces a day and was repeatedly negative for tubercle bacilli. 
Bronchoscopy showed pus coming from the middle lobe bronchus and there 
was found one point just at the spur which bled easily and which was 
cauterized with silver nitrate. The patient was finally discharged, improved, 
having gained ten pounds in weight. 

hive weeks later after several severe haemoptyses and with profuse foul 
sputum up to eight ounces a day, she was readmitted, this time to the surgical 
service. The physical examination was as on previous admission, but this 
tune clubbing of the fingers was noted. X-ray seemed to show involvement 
of the upper as well as the middle lobe. On January 15, 1923, a thoracotomy 
and drainage of a bronchiectatic abscess was done. In local anaesthesia 6 cm. 
of the second rib was resected subperiostially, after which the posterior layer 
of the periosteum was excised. Through this limited exposure it was seen 
that the middle lobe was the seat of an infiltration and that the free pleural 
cavity was sealed off. Repeated aspirations were negative, therefore about 
o cm. of the third rib was removed in a manner similar to the second. Again 
aspirations were without result. Returning to the second space a little foul 
fluid was drawn up into the syringe, the lung was entered at this site and 
partly under guidance of the eye and partly the finger, a dilated bronchus was 
entered. Three days later it was noted that a good fistula was present, the 
sputum rapidly decreased to zero. During convalescence an abscess of the 
uugh developed, which was drained. The bronchial fistula was unfortunately 
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allowed to close and there was a return of foul sputum with cough, and finally 
haemoptvses. The patient was discharged, to be treated by bronchoscopy. 

After her discharge she felt well for a short time, but after four months 
was readmitted with her old complaint. On this admission the X-ray 
examination seemed to show involvement of the lower lobe. Therefore an 
exploratory thoracotomy was done, entering the chest by a long resection of 
the seventh rib. With the exception of one adhesion of the lower lobe to 
the diaphragm nothing pathological was noted. The chest was closed without 
drainage. A few weeks later she was discharged to return for further pro- 
cedures on the upper lobe. 

Her fourth admission was six weeks later. At this time the X-ray showed 
involvement of the upper and middle lobes with several small cavities in the 
middle lobe. Bronchoscopy again showed that most of the pus came from 
the middle lobe bronchus. 

Operation was again undertaken at the site of the first operation. It was 
begun in local anaesthesia, but when it was found that a very extensive proce- 
dure would have to be carried out, general anaesthesia was given. The old 
scar was excised and further sections of the second and third ribs removed. 
Aspirations were without result. It was then felt that the lesion was near 
the hilum and in order to properly expose this portion of the lung the upper 
and the middle lobes had to be mobilized. This was accomplished extra- 
pleurally, gradually working around posteriorly and above the apex. When 
the hilum was exposed aspiration revealed 5 c.c. of foul pus. a rather larger 
amount than was to be expected, and a large bronchiectatic cavity was entered 
and drained. As an additional measure packings were so placed extra- 
pleurally that the mobilized lobes were compressed, with the idea of an 
additional aid in overcoming the infection. The post-operative course was 
stormy with signs of a pneumonia in the opposite lung. On the twentieth day 
the patient was discharged with the packings and drain in place. At this 
time the purulent sputum had entirely ceased, there was but slight cough, 
and no fever. 

The bronchial fistula that was established was maintained for eight months, 
at which time in addition to being symptom-free the X-ray examination of 
the chest showed the lungs practically clear. The fistula was then allowed to 
close. It is closed now about four months, there has been no return of 
symptoms and the patient appears well. Clubbing of the fingers has disap- 
peared. The patient weighs as milch as she did before the illness began. It 
is now one year since the last operation and, in the absence of any symptoms 
referable to pulmonary suppuration in this long period, it can be assumed 
that the patient will remain well. 

EXCISION OF BILATERAL PARAFFINOMA OF FACE 

Dr. Harold Neuiiof presented an adult woman who, following an acci- 
dent which left depressed scars on both sides of her face, had paraffin injecte 
seven years ago. The immediate cosmetic result was good, but somew ia 
later there was migration of the paraffin and further depression of the seal. 
About five years ago she began to note trouble in opening her mouth. ns 
interference with function has been progressive until at the time of her admis- 
sion to the hospital the teeth could be separated for a distance of only 1/2 cm. 

Examination of the face showed the depression of the scars wlt l a unl y 
deformity, the masses extending up over the malar bone and down a mos 
the ramus of the jaw and deep in the soft tissues. The limitation 0 unc 
was so extreme that only fluid nourishment could be taken. 
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Operations were done on one side at a time with a six weeks interval. 
The first operation was performed in June, 1924. The procedure and pathol- 
ogy was similar on the two sides. A transverse incision was made parallel to 
the facial nerve. Excessive bleeding resulted when an attempt was made 
to free the mass from the overlying skin, so an incision was made through 
the mass which consisted of paraffin and soft tissues of the face, down to the 
buccal mucosa, and working from within the mass was not enucleated but 
literally cut out. In order to obtain closure of the wounds, extension of the 
incisions had to be made and a plastic repair was done. With the exception 
of some oily discharge the wounds healed in a normal manner. _ On one 
side the facial nerve was injured. While all of the paraffinoma which could 
be removed was excised, it is not believed that it is all out, as paraffin infil- 
trated tissue could be seen extending up under the zygoma. 

The present scars are no greater than the original ones and the cosmetic 
result is a great improvement. The functional result is good. The mouth can 
now be freely opened, although there is as yet far from full freedom of motion 
of the jaw. There has been progressive improvement since operation and, 
with the absorption of cicatricial tissue in the operative fields further improve- 
ment can be anticipated. No apparatus was employed to stretch the jaws 
after operation. 

Dr. Walton Martin said that it is misleading to refer to these cases 
of paraffinoma as if they were tumors. They are really infiltrations of cellu- 
lar tissue with warm paraffin and in operating for their removal difficulties 
are encountered, dependent on this fact. 

The infiltrated cellular tissue must be excised. It is usually impossible to 
shell out a well-defined foreign body. He referred to a patient he had seen 
several years ago with such a paraffin infiltration in the cheeks and in whom 
the removal undertaken by Doctor Pool had been very difficult. 

Dr. John Douglas remarked that in two cases he had seen there was 
marked telangiectasis of the skin over some of the injected areas which made 
a had deformity. Both of these patients were women who had bad injections 
above and in front of the clavicles as well as on the face. In four or five 
years these became infiltrated and there was present areas of subcutaneous 
scar tissue that had small globules of paraffin throughout them. In one patient 
they ulcerated on both sides. In this case an attempt was made at dissection, 
the operation lasting over two hours one day on one side and again a week 
later on the other side. After the dissection in this case there was lack of 
healing. On questioning, the patient denied syphilis, but a Wassermann 
examination was done, and there was a four-plus reaction. She was given 
salvarsan and other anti-syphilitic treatment and healing followed. The other 
woman had a telangiectic deformity also, but so far without ulceration. She 
refused operation. 

Dr. Henry II. M. Lyle said that the pathological condition as described 
by Doctor Martin was found in a great majority of cases, but that he had 
encountered a few cases in which the paraffin had remained as a simple 
plaque. This condition he had found in one case underneath the breast and a 
second one from the groin. 
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SUBCLAVIAN ARTERY ANEURISM-LIGATION OF 
I N N OM I NATE — RECOVERY 

Du. Frank S. Mathews presented a man. sixtv years of age. who was 
operated on by him eight years ago for subclavian and innominate’ aneurism 
The patient had had syphilis twenty years before. An aneurism had been 
noted for one year above the right clavicle. Pulse of two wrists equal. Pres- 
sure in the two brachials 1 15 and 130. Right carotid pulsated strongly in the 
neck. The aneurism terminated abruptly at the beginning of the axillary 
artery. It. was fusiform and extended haif-wav up the neck, making a sharp 
turn downward beneath the scalenus muscle. At operation on division of the 
scalenus, a narrowing of the vessel was apparent with a dilation beyond, con- 
tinuing downward toward the innominate as far as could be felt. The 
pneumogastric nerve was recognized as it crosses the subclavian at a point 
where the vessel was twice the size of a thumb. The thyroid axis was not 
seen. Evidently the portion of the vessel chiefly dilated was the second and 
third portion of the subclavian. The operation was performed through an 
incision along the clavicle for almost its entire length. From its middle an 
incision extended vertically upward. The omohyoid and most of the sterno- 
mastoid muscles were divided. The clavicle was sawed in two about its 
middle. An inch of the inner segment was removed. On retraction down- 
ward. the region of the first rib was well exposed. A double chromic ligature 
was placed on the apparently normal first portion of the axillary artery. . In 
the narrow portion of vessel lying under the scalenus, between the dilated 
subclavian and innominate, a strip of fascia lata was wrapped three times, so 
as to practically obliterate tbe pulsation in the subclavian. The ends of the 
fascial suture were fastened with chromic gut. The ends of the divided clav- 
icle were approximated by kangaroo tendon sutures. Tbe patient has been 
practically well and able to follow his occupation as a tailor ever since. There 
is no pulse in the right radial artery and the union in the clavicle is shown by 
X-ray to be fibrous. The heart is large and there is a shadow in the upper 
mediastinum which would indicate a dilated aorta. He has never had a 
sufficient amount of anti-svphilitic treatment. 

THE INDICATIONS FOR OPERATION IN THE TREATMENT OF 
TUBERCULOUS CERVICAL LYMPH GLANDS 

Dr. John JIunn Hanford read a paper with the above title, for which 
see page 885. 

Doctor Hanford presented, as illustrating his paper, a woman; twenty- 
five years of age, single, who was first seen in the Presbyterian Hospital m 
September, 1922, with a painful swelling in the left side of her neck of two 
weeks’ duration. She had had operations for abscesses in the left side 0 
her neck eight years and four years previously. As a child she had hat a 
congenital dislocation of the left hip. Two operations were done at the - ev 
York Hospital, ill 1914 and one in 1917. Incision and drainage was done in 
each case for tuberculous abscesses of the neck. There were no tubeicuou 
nodes present at this time. The abscesses contained about two drains o 
thick odorless pus. Culture of this pus at the New York Hospital was s eri 
in broth, for five days. She has been generally well except for tie e n 
and for a chronic otitis media on the left side with, probably, at one im > ‘ 
mostoiditis'as evidenced by the present X-ray findings of the mas 01 . 
blood count has been normal; the urine, normal. Wassermann lias )een . b 
tive. X-ray examination of the cervical region in 1922 showe eu 
calcification indicating a probable tuberculosis. In September, 19 > 
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Presbvfcrian Hospital, incision and curettage of a tuberculous abscess at the 
l me region in the left neck was done and the pathological report was tuber- 
culous granulation tissue, infected.” The culture of the pus was again 
sterile Since that time the sinus has never healed. She has been seen fre 
mientl'y ; has had twenty-six X-ray treatments to the left neck between 
November, 1922, and July, 1924, small doses, with an interval of about two 
weeks. The only focus of infection found that might affect the left cervical 
Ivmph-glands was the chronic otitis media on the left side. Tonsils have been 
removed In April, 1923, the same region was again operated upon at the 
Presbyterian Hospital. The scar was excised and abscess cavity was curetted. 

Again the tissues showed tuberculosis. _ . 

The reason for not attempting a complete excision was that the scar tissue 
of the previous disease and previous operations had probably so involved the 
eleventh nerve that excision might damage the neive and give distiessing 
paialysis of the sternomastoid and trapezius muscles. But the neck has 
never healed. 

I11 January, 1924, another operation was done which consisted of excising 
the sinus as much as possible and of curetting the depth of the sinus of 
looking for a foreign body and of trying to determine the direction of the 
tiact. This time the tissue did not show tuberculosis. Following the opera- 
tion, she had considerable hemorrhage from the wound, probably from a large 
vein in the region. In April, 1924, the tonsils and adenoids were removed, 
but no evidence of tuberculosis was found in them. During the past few 
months there has been no change. Recent X-ray of the mastoids show the 
1 ight to be apparently normal while the left indicates an old sclerosing process. 
I11 August, some 12 per cent, sodium iodide solution was injected into the sinus 
with the idea of showing up the tract in an X-ray film, when suddenly the 
patient tasted the salty fluid in her mouth. The X-ray film, however, with 
this and with bismuth has not outlined anything but a thin streak running 
from the skin opening into it. Doctor Babcock subsequently examined her 
and found that the lateral neck sinus communicated with the mucous mem- 
brane of her naso-pharynx in the fossa of Rosenmueller. He found no eAU- 
dence of any primary infection of the nose, throat or sinuses, but did find 
discharge coming from the tract into the nose. His opinion was that it was 
probably a branchial cleft remnant with a secondary tuberculous infection 
which he thought Avould be very difficult to remove or cure by operation. 

Dr. Charles N. Dowd expressed his appreciation of the careful and 
valuable Avork Avhich Doctor Hanford is doing, also concurred with him in 
his conclusion, that radical removal is the most desirable treatment, Avhen it 
can be suitably accomplished. The subject seemed,’ to the speaker, to have 
several topics Avhich are noteAvorlfiy. 

hirst, the problem of the eleventh nerve — the fear of injuring this nerve 
seems to be the mam reason for avoiding operation, or for doing partial 
instead of complete operations. Injury to this nerve can be avoided in almost 
every instance. There certainly seems to be no reason for leaving enlarged 
\mph-nodes in the area marked six after the area marked five has been 
Tw ■ f ° r lh , e PyPy Hearing of area five, the nerve is exposed and after 

r,.,.rr,;rr:; C ' "y ,S . llltle hkeh 'wod ot injuring it. Doctor Hanford has 

cued o the results m 452 Group , cases which Doctor Dowd reported in 

' VUh “ “I**™* of 91 per cent. In nearly all these els the 
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entire hunches of lymph-nodes, including those in localities five and six and 
down the jugular vein, were removed. The technic of the procedure for 
these early cases was published in the Annals of Surgery, in August, 1908, 
and pictures are there given, which show the location of the nerye and the 
way of avoiding it. After the enlarged nodes have been properly exposed, 
the capsule of the most prominent node is grasped in toothed forceps; trac- 
tion is then applied and the adherent tissues about the node are pushed away 
from its capsule with curved scissors; when some particularly adherent strand 
prevents blunt dissection a nip of one-sixteenth inch often liberates much 
adherent muscle or lymph-node, or even vein, as the case may be. During 
this dissection the course of the nerve may be well located by finding with the 
finger the transverse process of the atlas; for the nerve, after its emergence 
from the jugular foramen, is close to this process. It then runs downward, 
backward and outward until a part or all of it passes into the sternomastoid 
muscle. It sometimes is included by the various enlarged nodes and this con- 
stitutes one of the reasons for careful blunt dissection and the separating of 
adhesions or of individual nodes as above described. After the most promi- 
nent node, the so-called tonsillar node has been removed in this way, the nerve 
is usually seen for about one inch of its course. When it has thus been 
located, the rest of the nodes in the sub-mastoid and sub-parotid regions and 
those in- the internal jugular chain can be removed without likelihood of 
injuring the nerve. This fear of injuring the nerve reminds one of the 
apprehensions which formerly existed with regard to the facial nerve in the 
mastoid operation. The fear of injuring this nerve held mastoid surgery 
back for many years. However, with better anatomical knowledge, these 
operations are now done in great number and the nerve is seldom injured. 

A warning should also be given against injuring the eleventh nerve at the 
anterior border of the trapezius, a little below the middle of the neck, before 
its entrance into that muscle. At this point, the lymphatics, the branches of 
the cervical plexus and the terminal part of the eleventh nerve, lie in close 
apposition. The lymph-nodes are frequently enlarged here and in removing 
them the nerve has sometimes been injured, and a corresponding atrophy and 
disability of the trapezius has followed. In one instance, Doctor Dowd has 
known such injury to follow an inch incision, which was made for the removal 
of a single lymph-node, so superficial that it was supposed to be a seba- 
ceous cyst. 

Another topic involves the effect of X-ray treatment on other tissues 
beside the lymphatics of the neck. Much modern work is done on the theory 
that the X-ray is harmless. But it is not harmless. Cases of sterility have 
come to the notice of the speaker, which were most unfortunate. Apparently 
adequate protection by lead is not always possible; at all events, it is not ahva)s 
obtained. Furthermore, other disturbing effects of the X-ray are sometimes 
very definite. For instance, one of the speaker’s patients had ptyalism, so 
extreme that the amount of saliva almost led to suffocation. In this instance, 
the mental effect was so profound that at a later time the buzzing of a bee 
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operation, he began to consider the question of conservative treatment and 
went over to see Mosctig-Moorhof’s work with injections of iodoform in 
ether. He found that this could be carried out successfully excepting in 
very young children. All the patients who could be kept under observation 
made distinct progress. They had, in addition, treatment for tuberculosis, or 
for the primary focus of infection. There was always the question of opera- 
tion for glands in which fluctuation could be felt. In trying to differentiate 
between bovine and human tuberculosis, it was found incidentally that most 
of the pus was sterile. Operation was not done except where the skin became 
reddened and thinned. After evacuation of fluid in such cases, the iodoform 
treatment was instituted and at once the patients got better continuously. 
Next, Doctor Morris took up the hypenemia treatment, and this gave good 
results. lie carried this out by having the patient rest the neck on a hot 
water bag for ten or fifteen minutes and then on a bag filled with cold water, 
alternating for an hour or more daily. This is the treatment the speaker 
depends upon chiefly to-day. Sometimes it requires time, perhaps six months 
or a year before glands cease to give trouble and not all patients will take this 
time. In addition lie gives tuberculin treatment and general treatment for 
tuberculosis, climatic and nutritional. With the right sort of environment it is 
unusual for any sort of operation to be required for infected neck glands, 
in his clinic or private practice. 

Da. Seth M. Miluken expressed himself in favor of X-ray treatments 
in these cases. I f the tonsils are taken out and the glands do not subside, 
they are probably tuberculous and can be treated with the X-ray. If they 
do subside, the source of infection has been removed. 

Dr. IIugii Auchincloss thought that one of the things it might be wise 
to bring forth was that tuberculosis is a non-vascular disease. Every effort, 
by whatever means it is attempted, should have a return of good nutrition 
to the tissues as an axiom. By excision of tuberculous tissue wherever it is 
possible to do so without doing undue harm, well-nourished tissues are 
brought in contact with well-nourished tissues and conditions made favorable 
for permanent cure. This is especially true of the so-called cold abscess. 

Dr. Edwin Bixr commented on the movement now growing to treat 
these cases conservatively and referred to a recent publication in which it 
was stated that 82 per cent, of a group of so-called tuberculous glands of 
the neck had been cured by heliotherapy. Personally, he had not seen such 
results ; nor had he seen such results from X-ray treatment as Doctoi Hanforc 
had called attention to this evening. How sure could one be that in the big i 
percentage of cures reported the glands were tuberculous? There won 
always be some doubt in such cases. Doctor Beer agreed with Docto ^ 
Mathews that the frequency of these cases has diminished in the last twen \ 
years and believed it to be due to the fact that many people now use pas ten 
ized, or Grade A milk, and as many of the infections are bovine infections, t ie 
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control of the' milk controls the frequency of the disease/ Whether, tonsil- 
lectomy should be adopted prior to surgical treatment is open to question 
because with a wound in the throat suppuration may he induced in the glands. 
It is wise, however, to take out. the tonsils if there is only mild glandular 
involvement for the tonsil is a portal of entry for the tubercle bacillus. 

Doctor Hanford, in closing the discussion, said that he would have 
to learn to take out the glands without injuring the •eleventh nerve. Unfortu- 
nately, he had often seen the trapezius muscle paralyzed. He had never seen 
any harm result from X-ray treatments and he had watched these patients 
for seven years. On the contrary, the X-ray had been beneficial. The first 
glands- involved are usually in the upper cervical group, but by no means are 
they always the first. Distant glands are . sometimes enlarged- as the result 
of an upper focus of infection. He agreed, with Doctor Dowd that a cold 
abscess was' not a contra-indication to excision, if feasible. He agreed with 
Doctor Mathews that tonsils should not.be removed indiscriminately; in all 
his cases where this had been done it was because- the nose and throat man 
thought it advisable per se. But, as Doctor Beer had said, the tonsils are occa- 
sionally a focus of tuberculous infection even when they appear normal and, 
if not removed, may cause further trouble in the neck. Doctor Hanford 
thought the point should be emphasized among the laity and the medical 
profession that- tuberculous glands should be removed in the early stage-; and 
that it is the physician’s responsibility to bring these .patients to the surgeon 
before softening occurs. ' 
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INTRAVENOUS ADMINISTRATION OF UROTROPIN FOR 
POST-OPERATIVE URINE RETENTION 
Editor Annals ok Surgery: 

Sir : 

In the June number of the Annals ok Surgery, Doctor Mills published 
his most instructive and careful observations on post-operative catheterization. 
This is a subject of extreme importance and in all probability most of the sur- 
geons have tried something to reduce its frequent use and avoid its dangers. 

I would like to call attention to the use of intravenous administration 
of urotropin in cases of post-operative urine retention, a method that I have 
described with other prophylactic and therapeutic indications of urotropin in 
the Archiv fiir klin. Chirurgic, vol. exxv, p. 544, 1923. When urotropin is 
split into formaldchvd and ammonia, this former, after being in contact for a 
longer period with the mucosa of the bladder, stimulates the detrusor muscle 
to contract, and — due to its antagonistic innervation — the sphincter to relax, 
so that the bladder empties itself. No tenesmus or even burning sensation is 
felt and among the five hundred injections that I made for various purposes, 
no haematuria was noticed. Ten c.c. of a 40 per cent, solution of urotropin are 
given intravenously at the time when the patient begins to complain of bladder- 
distention. In operations on the rectum and pelvis, the injection is given 
routinely eight to ten hours after the operation. Spontaneous urination fol- 
lows in one to two, not later than five to eight hours. 

In bladder paralysis of hysteric origin, that occur in big wards as an epi- 
demic and may even affect pre-operative cases, we may have failures and 
every other kind of treatment (standing up. thermophor, opening the tap) is 
equally useless ; suggestive therapy is the most effective. But aside from 
these cases, urotropin always helps, and as it also acts as a powerful inner 
disinfectant, working in statu uasenidi at the site of inflammation, wherever 
this may be, and inhibiting generalized sepsis as shown by Buzello and myself, 
it is our best prophylactic measure in operations on the meninges, biliary and 
urinary tract; as a hypertonic solution it acts as a diuretic too, and being 
strongly alkaline, works against acidosis. 

G. de Takats, M.D., 
University of Budapest. 

LARGE, MALIGNANT, FACIAL TUMOR REMOVED WITHOUT 
HEMORRHAGE BY BIPOLAR ENDOTIIERMY 
AND THE ENDOTHERM KNIFE. 

Editor Annals ok Surgery: 

Sir : ... 

Report is herewith submitted of a large tumor of the upper bp in * ie 
belief that it will prove interesting from a pathological standpoint as ve as 
from a surgical point of view. 
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f v ): G " f . e '” ai ?’ ? r,° 1C ’ t aBC<I f,fty ' cifer!,t ’ was admitted to the Third Surgical Division 
jcllevuc Hospital, March 4, 1924. At the request of Dr. George D. Stewart the removal 

o the growth was done, March 13, by the writer with the use of bipolar endothermy and 
the endotherm knife. • 

1 he patient s family history was good, father and mother having died of old age 
and two brothers and a sister being alive and well. She was somewhat emaciated and pale 

but was able to walk around 
the ward. (Figs. 1 and 2.) 
According to her report, the 
growth had begun some three 
scars before as a sore inside 
the check opposite the right 
bicuspid. Her teeth began 
to hurt her and she consulted 
a dentist who said she had a 
crooked tooth which might 
be the cause of the sore. 
This tooth was drawn but 
the sore did not heal. It 
remained small for a tear 
w h en it b e g a n to grow 
larger. During the six 
months preceding her arrival 
at Bellevue it had grown 
very rapidly and at the time 
I saw her the mass was the 
size of an extremely large 
orange. There was no pain 
or tenderness, but at inter- 
\als the tissue would bleed 
and parts of it would fall 
away. Jt involved the right 
check and upper lip, mainly 
to the right of the midline. 
The skin was tense and shiny 
and there were three spots 
of ulceration. Dilated veins 
were seen at the upper and 
lateral aspect of the mass. 
Externally the growth ex- 
tended from 4 cm. anterior 
to the angle of the mandible 
on the right side around to 
the point opposite to the first 
incisor tooth on the left side. Interiorly it extended from the last molar to the midline and 
there W'as seen a deep crater-form ulceration which extended to the upper lip. The mass 
was lobulalcd and tense. Freely movable, it raised the right ala of the nostril and seemed 
to involve the tissues of the upper lip and cheek only. There w'ere a few' palpable lymph 
glands on both sides of the neck — more on the right. 

Since the location and extent of the mass made difficult its removal by the surgeons 
knife; on account of the hemorrhage wdiich would have been hard to control, it was 
decided to employ bipolar endothermy and the endotherm knife in attacking it. 

With the patient under ether narcosis the growth was isolated from the surrounding 
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months after operation. No evidence of recurrence or signs 
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healthy tissue by a wall of coagulation necrosis at its base by the technic of bipolar 
cnclotlieriny. (See Annals of Surgery, vol. lxxix, Jan., 1924, p. 167.) Lymphatics, 
blood-vessels, and sensory nerves having been thus seared oft, the endotherm knife was 
brought into use by a single turn of a switch on the endotherm. This current of 
exceedingly high frequency, operating through the same needle which had executed the 
coagulation wall, quickly excised the tumor without hemorrhage. A clean wound was 
exposed to which a vaseline dressing was applied. 

Convalescence was rapid, there being, as usual, no secondary reaction and no evidence 
of surgical shock. Patient was able to take food well, the wound sloughed without inter- 
ference, and nature set about granulating and filling in the excised tissue. No secondary 
hemorrhage. Wound healed in four weeks. One month later plastic operation was 
performed by Dr. Arthur M. Wright. 

Reports of separate microscopical examinations by Dr. St. George and Dr. Douglas' 
Synuncrs are subjoined. 

Reports of Pathologists. I. — Frozen section; Clinical Diagnosis. — Tumor of mouth — 
possibly malignant. Pathological Diagnosis. — Infected epithelioma. 

Specimen consists of flat crescent-shaped piece of tissue about 1 cm. in its longest 
diameter. On section the cut surface is dark brown in the upper portion- and white at 
its lower edge. Frozen section shows marked inflammatory hyperplasia of the super- 
ficial epithelium associated with the presence of an acute inflammatory change in the sub- 
epithelial structures. Doctor St. George. 

II. Clinical Diagnosis. — Tumor of lip. March 15, 1924. Microscopic examination 
shows the presence of a malignant new growth, the histology of which is slightly .sug- 
gestive of adamantinoma and were the tumor located in the bone I should have no 
hesitancy in making a positive diagnosis of adamantinoma. The fact that the tumor was 
removed from the soft tissues in the vicinity of the lip however, renders this diagnosis 
highly problematical although one cannot entirely overlook the possibility of an 
adamantinoma of the soft tissues springing from congenitally misplaced enameloblasts. 
On the other hand I have seen many striking examples of changes in morphology occurring 
in metastatic growths, so that the secondary growth bore no resemblance whatsoever 
to the parent-growth and it is quite possible that the tumor in this particular patient 
represents a metastatic growth which has so changed its morphology as to resemble 
an adamantinoma. 

The diagnosis of spindle-celled sarcoma must also be taken into consideration, although 
dose inspection of the cells leaves me under the impression that they arc epithelial and 
that the tumor belongs in the group of epitheliomata. There are so many possibilities to 
be taken into consideration that a positive diagnosis in my opinion at least, is not justified. 

(Signed) Douglas Symmers, 
Director of Laboratories. 

The manifest advantages of the employment of endothermy for the 
removal of such lesions as the one here described and illustrated are — the 
quickness and ease of its application, absence of hemorrhage, absence of 
surgical shock, absence of secondary reaction, minimum of trauma, and the 
reduction of the danger of metastasis and the likelihood of recurrence. 
Special mention should also be made of the benign feature of nature’s quick 
healing after the malignancy is excised. These results are not. of course, 
casually achieved. They follow the employment of a definite, specific technic, 
for endothermy is technic as well as current. No other method enables us 
first to isolate the lesion and then to excise it by a cutting line which sears 
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as it cuts. Hcnv valuable is this method in the removal of tumors of body 
cavities as well as tumors of the body surfaces is just beginning to 
be understood. 

George A. Wyeth, M.D., 
Nezv York , N. Y. 

PRIMARY PNEUMOCOCCAL PERITONITIS 

Editor Annals of Surgery: 

Sir : 

Acording to Rose and Carless, pneumococcal peritonitis is in the majority 
of cases secondary to a similar infection of the lungs or pleura, the organisms 
being transmitted by the blond or through the lymphatics of the diaphragm; 
less frequently the primary focus is in the pharynx or middle ear. Occasion- 
ally, they say. the trouble is apparently primary, the pneumococci finding their 
way through a healthy mucous membrane, as from the bowel or appendix, or 
more directly by the Fallopian tube. 

The condition occurs most frequently in children, especially females, 
though the number of cases in adults is comparatively high. Lejars quotes 
a series of 10G cases collected by Jensen, in which 48 occurred in adults and 
SS in children. In some cases, the disease is said to occur in an encysted form; 
in others, the course is acute and surgical interference urgently indicated. 

Owing to the comparative rarity of the disease, the following case seems 
worth recording : 

A male, aped eighteen years, was admitted to hospital with the history of having 
been taken ill suddenly the previous day with acute abdominal pair, and vomiting. His 
bowels had been moved slightly. There was no diarrhoea, which is said to occur fre- 
quently enough to he an important diagnostic symptom. On examination, the lower 
abdomen was rigid and tender without any definite localising signs. The pulse was 104, 
and the temperature 102 . 2 °. 

The condition was thought to he probably appendicitis or possibly a perforation of an 
abdominal viscus, and an operation was performed immediately. The appendix appeared 
healthy, and no perforation of a viscus was discovered. There was much pus in the 
abdominal cavity and this was drained through a median subumbilical incision. Films 
of the discharge showed numerous bacteria, amongst which were Gram-positive diplo- 
cocci resembling pneumococci. The patient made an uneventful recovery. 

E. W. Johnson, M.D., 
Smith dozen Road Hospital, Liverpool. 


958 



BOOK REVIEWS 

Applied Pathology in Diseases of the Nose, Throat and Ear. By 

Joseph C. Beck, M.D. With 26S original illustrations, including four 

color plates. St. Louis, G. V. Mosby Company, 1923. 

No new book on the ear, nose and throat has appeared: for many a day 
with such a wealth of information compressed into one volume as this of 
Joseph Beck. ' The arrangement of the chapters may be quoted to show the 
author’s conservative handling of his subject. They are divided thus . Anat- 
omy, functions of the nose, diseases of the nasal chambers, atrophic rhinitis,, 
miscellaneous conditions, the septum and the submucous lesection, dips in 
the nasal bridge, development of the lateral wall, localized anatomy of the 
lateral wall, head-pains, turbinates, the ethmoidal cells, the sphenoidal cells, 
the frontal sinus, the maxillary sinus, coronal head sections. The number of 
illustrations, 268, is large for a book of 334 pages, and- much that would 
occupy pages of text is graphically told by . illustration and accompanying 
legend. The illustrations showing the anatomical. development of the nose and 
nasal accessory sinuses are interesting. 

The author emphasizes the value of carefully questioning the patient as’ to 
the precise location and nature of “ head-pains ” ;.and gives in detail diagnostic 
characteristics of these pains which may serve to distinguish differentially 
between sinusitis of the maxillary, frontal, anterior ethmoidal, posterior eth- 
moidal and sphenoidal cells ; and between those lying in juxtaposition to the 
nasal ganglions and those situated more anteriorly ; and also discusses “vacuum 
headache ” and its relation to complaints of the eye, in which the. author fre- 
quently finds the cause in diseases of the frontal and anterior ethmoidal cells. 
The book reflects the author’s broad experience and matured judgment. 

William C. Braislin. 

Normal Bones and Joints, Rontgenologically Considered. By Isidore 

Cohn. M.D. New York, Paul B. Hoeber. 

This volume represents the fourth of a series of monographic atlases of 
the fen which are to be eventually published comprising the Annals of Ront- 
genology , by various authors, edited by Dr. James T. Case. 

A foieword by Rudolph Matas gives an excellent historical review of the 
development of radiography. The author has taken up the various appear- 
ances of the shoulder, elbow, wrist, hip, knee and ankle and illustrated with 
excellent plates the appearances seen at various ages, reviewing the literature 
m each instance and setting forth the observations based on the study of ront- 
genogranis of the parts considered and interpretations of the pictures. In the 
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present volume, the translations into Spanish and French which were incor- 
porated in the previous three, have been omitted, to the benefit of the volume 
as a whole. As a reference work, it will undoubtedly be greatly appreciated by 
the profession at large. James T. Pilcher. 


MEMORIAL NUMBER OF THE ANNALS OF SURGERY 

With this issue of the Annals of Surgery for December, 1924, the 
journal completes forty years of publication. During this entire period the 
editing of the journal has remained under the direction of one man, the one 
under whose direction the first number was issued, Lewis Stephen Pilcher. 
•As to the character of that direction the steady growth of the Annals of 
Surgery in the approval and support of the surgeons of the world is sufficient 
evidence. At the end of so long a period of such activity, to be still as 
vigorous and capable in the prosecution of editorial work, is a record which 
has been rarely equalled. 

The publishers of the Annals have thought it sufficiently important to 
be marked by making the issue of January, 1925, a special number, which 
by its size, the character and number of its contributors, and the quality of 
its contents should in some measure indicate their appreciation of the eminent 
service rendered by its editor during so many years. Ihey take pleasure 
therefore in now announcing that the January, 1925. issue of the Annals of 
Surgery will he one of special compliment to Dr. Lewis Stephen Pilcher 
to commemorate the completion by him of forty years of service as its Editor. 

J. B. Lippincott Company. 


To Contributors and Subscribers : 

All contributions for Publication, Books for Renew, and Exchanges s ou e 
sent to the Editorial OfTtcc, 145 Gates Avc., Brooklyn, N. Y. 

Remittances for Subscriptions and Advertising and all business communications 

should be addressed to the 

ANNALS of SURGERY 

227-231 So. 6th Street 

Philadelphia, Penna. 


960 



INDEX TO VOLUME LXXX 


A 

Abdomen, Perforated Gunshot and Stab 
Wounds of the, at Gouverneur Hospital, 
New York, 51 ; the Neurotic or Irritable, 
692. 

Abdominal Contusions, Visceral Injuries 
Associated With, 628. 

Abscess, Subphrenic, and Accumulations of 
Fluids, 159. 

Adair, Frank E. : Traumatic Fat Necrosis 
of the Female Breast and Its Differentia- 
tion from Carcinoma, 670. 

Adolescent Coxa Vara, 773. 

Anatmia, Splenic, Splenectomy for; Con- 
tinued Haematemesis Due to Thrombosis 
of Splenic Vein, 155. 

Anesthesia, Sacral Nerve Block, 739. 
Analgesia, Splanchnic, The Induction of, 
161. 

Anastomosis, Intestinal, Improved Technic 
for, 939. 

Andrews, Edmund: A Method of Herni- 
otomy Utilizing Only White Fascia, 225. 
Andrus, William DeWitt: Fractures of 
the Shaft of the Femur, 848. 

Aneurism, Arteriovenous, 801 ; Arterio- 
venous, Intracranial, 272; Cirsoid, of the 
Scalp, 332; of the Internal Mammary 
Artery, 341 ; of the Palmar Arches, 347 ; 
Subclavian Artery, 948. 

Ankle Fractures, 610, 634. 

Anus, Closure of Artificial, of Eight Years’ 
Duration, with Some Remarks on the 
Question of Intestinal Anastomosis, 478. 
Appendiceal Fecal Fistula, 56. 

Appendicitis, Acute, The Clinical Signifi- 
cance of the Relation of Total and Dif- 
ferential Leucocyte Counts in, 915; in 
the Infant, 911. 

Appendix, Inflamed Retrocecal, The Addi- 
tional Posterior Incision in Certain Cases 
of Operation for the, 51 1. 

Arteriovenous Aneurism, 801 ; Intracra- 
nial, 1. 

Arthritis Deformans of Hip-joint, The 
Reconstruction Operation for, 779; Sup- 
purative, of Knee-joint, Treated by Inci- 
sion and Motion, 622. 

Arthroplasty of the Knee, 88. 


Articular Surfaces, the Effect of Pressure 
on, in Pyogenic and Tuberculous Arthri- 
tises and Its Bearing on Treatment, 481. 
Ashhurst, Astley P. C.: Excision of a 
Branchial Fistula, 144* 

Astragalectomy in Paralytic Deformities 
of the Foot, 861. 

Auchincloss, Hugh : Compound commi- 
nuted Fracture of Skull with Laceration 
of Brain in Child following Coasting, 
620 ; Rupture of Liver in Child following 
Coasting, 626. 

B 

Baldwin, James H. : Biliary Tract Sur- 
gery, 616; Studies in Biliary Tract Sur- 
gery, Survey of 130 Consecutive Cases, 

697. 

Bancroft, Frederic W. : Bone Graft for 
Wide Separation of Symphysis Pubis, 
152; Lacerated Flexor Tendons, Median 
and Ulnar Nerves, 153. 

Barringer, Benj. Stockwell: Radium in 
the Treatment of Prostatic Carcinoma, 
881. 

Bateman, Elvin J. : Congenital Tumors 
of the Coccygeal Region, 834. 

Beck, Joseph C.: Applied Pathology in 
Diseases of the Nose, Throat and Ear, 
959- 

Beekman, Fenwick: Acute Appendicitis 
in the Infant, 91 1. 

Beye, Howard L. : Errors in X-ray Diag- 
■ nosis of Osteogenic Sarcoma (Report of 
Two Cases with Autopsy Findings), 730. 
Bile Duct, Common, Post-operative Stric- 
ture of the, 210. 

Biliary Fistula of Very Long Duration, 
795- 

Biliary Tract Surgery, 616; Studies in 
Survey of 130 Consecutive Cases, 697. 
Bipolar Theory of the Nature of Cancer, 
• 289. 

Blair, Vilray P. : . The Full Thickness 
Skin Graft, 298. 

Blastomycosis, Systemic (Oidiomycosis), 
124. 

Bloodgood, Joseph Colt: Bone Tumors, 
Myxoma, 817. 


961 



INDEX 


Blood Stream, The Toxicity and Rate of 
Excretion of Calcium Chlorid from the, 
545- 

Bloodless Operations, Prevention of Post- 
operative Bleeding After, 798. 

Bone Graft for Wide Separation of Sym- 
physis Pubis, 152. 

Bone Regeneration following Chronic 
Suppurative Osteitis of the Distal Pha- 
lanx, 728. 

Bone Tumors, Myxoma, 8x7. 

Bones and Joints, Normal, Rontgcnologi- 
cally Considered, by Isidore Cohn, M.D., 
Review of, 959. 

Bowel, Large, Chronic Partial Intestinal 
Obstruction in an Adult Due to Arrested 
Development of the, 217. 

Bowler, John P.: The Toxicity and Rate 
of Excretion of Calcium Chlorid from 
the Blood Stream, 545. 

Brain, Compound Comminuted Fracture of 
Skull with Laceration of, in a Child fol- 
lowing Coasting, 620. 

Brain Tumor, 618. 

Branchial Fistula, Excision of a, 144. 

Braun, H. : The Induction of Splanchnic 
Analgesia, 166, 

Breast, Carcinoma of the, Late Recurrence 
after Radical Operation for, 932; Report 
of 87 Primary Operable Cases, Admitted 
to New York Hospital, Prior to April 
x, 1919, 400. 

Breast, Female, Traumatic Fat Necrosis 
of the, and Its Differentiation from Car- 
cinoma, 670. 

Brewer, George E. : Abdominal Contusions 
Associated with Visceral Injury, 628. 

Bronchiectatic Suppuration, Bronchostomy 
for, 945. 

Bronchoscopy, Indications for, 136. 

Bronchostomy for Bronchiectatic Suppura- 
tion, 945. 

Burden, Verne G. : Post-operative Stric- 
ture of the Common Bile Duct, 210. 

C 

Cabot, Hugh: System of Modern Urol- 
ogy, Review of, 287. 

Calcium Chlorid, The Toxicity and Rate 
of Excretion of, from the Blood Stream, 
545- 

Campbell, Willis C. : Arthroplasty of the 
Knee, 88, 


Cancer, A Bipolar Theory of the Nature 
of, 289; of the Colon, Multiple Primary 
Malignant Foci in, 456; of the Thyroid, 
551- 

Carcinoma of the Breast, Late Recurrence 
after Radical Operation for, 932; Report 
of 87 Primary Operable Cases, Admitted 
to New York Hospital Prior to April 1, 
1919, 400; the Colon, 450; Pelvic, Radium 
in, 138; Prostatic, Radium in the Treat- 
ment of, 881. 

Cardiac Arrest, Resuscitation by Direct 
Massage of the Heart in, 555. 

Carotid Gland, Perithelioma of the, 789. 

Carpal Navicular, The Fate of the Frac- 
tured, 532. 

Carroll, Grayson L.: Papillary Epithe- 
lioma of Kidney Pelvis, 591. 

Cave, Henry W.: Bilateral Strangulated 
Inguinal Hernia in Three Months’ Old 
Baby, 617. 

Cerebrospinal Determinations, The Diag- 
nostic Value and Interpretation, 641. 

Cervical Lymph-glands, The Indications 
for Operation in the Treatment of 
Tuberculous, 885. 

Cholecystitis, Nature’s Cure of, 800. 

Chordoma, Sacrococcygeal, 157. 

Cirrhoses, Hepatic, The Surgical Treat- 
ment of, 419- 

Cirsoid Aneurism of the Scalp, 332. 

Clark, John G.: Radium in Pelvic Car- 
cinoma, 138. 

Clefts, Congenital of the Lip and Palate, 
The Incidence of, 363. 

Coccygeal Region, Congenital' Tumors of 

the, 834. 

Cohn, Isidore: Normal Bones and Joints, 
Review of, 959- 

Cole, Warren H.: Rontgenological Visual- 
ization of the Gall-bladder by the Intra- 
venous Injection of Tetrabromphenol- 
phthalcin, 473; Systemic Blastomycosis 
(Oidiomycosis), 124. 

Coley, Bradley L.: Three Thousand 
Consecutive Herniotomies, 242. 

Colon, Carcinoma of the, 450; Divcrticu- 
litis of the, 42s,* Multiple Primary Malig- 
nant Foci in Cancer of the, 456; Surgery 
of the Right Half of the, 439- 

Condict, WoodhullLee: Perforated Gun- 
shot and Stab Wounds of Abdomen, at 
Gouvemeur Hospital, New York, St- 


962 



INDEX 


Congenital Absence of Finger, Transplan- 
tation of Toe for, 944 5 Clefts of the Lip 
and Palate, The Incidence of, 3^3 J Peri- 
neal Testicle, 716. 

Connors, John F.: Treatment of Gastric 
Ulcers, 152. 

Contusions, Abdominal, Associated with 
Visceral Injury, 628. 

Cofher, Glover H.: Rontgenological Vis- 
ualization of the Gall-bladder by the 
Intravenous Injection of Tetrabrom- 
phcnolphthalein, 473. 

Cornell, Nelson W.: Report of 87 Pri- 
mary Operable Cases of Carcinoma of 
the Breast Admitted to New York 
Hospital Prior to April 1, 1919, 400. 

Cotton, Frederick J. : Treatise on Dislo- 
cations and Joint Fractures, Review of, 
286. 

Coxa Vara, Adolescent, 773. 

Crile, George W. : A Bipolar Theory of 
the Nature of Cancer, 289. 

Cyst, Echinococcus, of the Omentum, 
608; Mesenteric, Causing Intestinal Ob- 
struction, 636. 

Cysts of Spleen, Further Study of, 58. 

D 

David, Vernon C. : An Experimental Con- 
sideration of the Infection of Permanent 
Hydronephroses, 519. 

Davis, John Staiqe: The Incidence of 
Congenital Clefts of the Lip and Palate, 
363. 

Deaver, John B.: Appendiceal Fecal Fis- 
tula, 56; Surgery of the Right Half of 
the Colon, 439. 

DeCourcy, Joseph L. : Cancer of the 
Thyroid, 551. 

Dermoid Cyst of Tongue, 796. 

deTakats, G. : Intravenous Administra- 
tion of Urotropin for Post-operative 
Urine Retention, 954, 

Diaphragm, Rupture of the, 898. 

Dislocations and Joint Fractures, Treatise 
on, by Frederick J. Cotton, Review of, 
2S6. 

Diverticulitis of the Colon, 425. 

Douglas, John : Subphrenic Abscess and 
Accumulations of Fluids, 160. 

Dowd, Charles N. : Report of the Results 
of Operation on a Group of 130 Cases of 
Goitre, 391. 


Downs, T. McKean : Chronic Partial In- 
testinal Obstruction in an Adult Due to 
Arrested Development of Large Bowel, 
217 ; Resuscitation by Direct Massage of 
the Heart in Cardiac Arrest, 555 > Treat- 
ment of Acute Mechanical Intestinal 
Obstruction by High Temporary Jeju- 
nostomy, 45. 

Dunham, Theodore: Prevention of Post- 
operative Bleeding after Bloodless Oper- 
ations, 798. 

Duodenal and Gastric Ulcer, Chronic, Sur- 
gical Treatment of, 31. 

E 

Eggers, Carl: Acute Pancreatitis, 193. 

Eisendrath, Daniel N.: Uretero-pyelog- 
raphy (a Critique on Its Use as a Diag- 
nostic Procedure), 712. 

Eliason, E. L. 1 Ankle Fractures, 610. 

Elbow, Compound Fracture-dislocation of, 
141/ 

Eliot, Ellsworth, Jr.: Closure of Arti- 
ficial Anus of Eight Years’ Duration, 
with Some Remarks on the Question of 
Intestinal Anastomosis, 478. 

Elkin, D. C. : Cirsoid Aneurism of the 
Scalp, 332. 

Elsberg, Charles A.: Brain Tumor, 618; 
Osteochondroma of Vertebra, 637. 

Endoaneurismorrhaphy, 325. 

Endothermy in the Treatment of Facial 
Tumor, Removed without Hemorrhage 
by Bipolar, and the Endotherm Knife, 
954. 

Enterostomy as a Therapeutic and Diag- 
nostic Measure, 501 ; 59 Cases of, 148. 

Epithelioma, Papillary, of Kidney Pelvis, 
59i. 

Erdman, Seward: Acute Mechanical In- 
testinal Obstruction Treated by High 
Temporary Jejunostomy, 148. 

Erdmann, John F., Haemolytic Jaundice 
in Children Four and Six Years, 159. 

Exophthalmos, Pulsating, 1, 272. 

Extraperitoneal Intrapleural Route of 
Approach for Intrathoracic Surgery, 908. 

F 

Face, Excision of Bilateral Paraffinoma of, 
946; Plastic Surgery of the, 610. 

Facial Tumor, Large, Malignant, Removed 
without Hemorrhage by Bipolar Endo- 
thermy and the Endotherm Knife, 954. 


963 


INDEX 


Farr, Charles E.: Perithelioma of the 
Carotid Gland, 789; Renal Tuberculosis, 
787; Sarcoma of the Leg, 790; Sarcoma 
of Uterus, 792. 

Fascia, White, A Method of Herniotomy 
Utilizing Only, 225. 

Fat Necrosis, Traumatic, of the Female 
Breast and Its Differentiation from Car- 
cinoma, 670, 

Fay, Temple: The Diagnostic Value and 
Interpretation of Cerebrospinal Deter- 
minations, 641. 

Fecal Fistula, 149; Appendiceal, 56. 

Femur, Fractures of the Shaft of the, 848; 
Separation of Lower Epiphysis of, 143; 
Separation of Lower Epiphysis of, with 
Fracture of Shaft of Tibia, 142; Trans- 
verse Supracondylar Fracture of, 143. 

Fibroma, Sublingual, 187. 

Finger, Congenital Absence of, Transplan- 
tation of Toe for, 944. 

Fisher, David: Effects of the Intramuscu- 
lar Injection of Sodium Citrate upon 
Bleeding, 268. 

Fistula, Biliary, of Very Long Duration, 
795; Fecal, Appendiceal, 56. 

Flail Shoulder, Cure of, by Ankylosing 
Shoulder-joint, 793. 

Flexor Tendons, Median and Ulnar Nerves, 
Lacerated, 153. 

Foot, Astragalcctomy in Paralytic Defor- 
mities of the, 861. 

Foreign Bodies in the (Esophagus, CEsoph- 
agotomy for, 375. 

Foulps, Gordons.: Squamous-cell Tumors 
of the Renal Pelvis, 594. 

Fowler, Royale H. : Further Study of 
Cysts of the Spleen, 58. 

Fowler, W. Frank: Co-existent Nephro- 
lithiasis and Ureterolithiasis on Opposite 
Sides, 62. 

Fracture-dislocation of Cervical Spine, 
153, 155; of Elbow, Compound, 141. 

Fracture of the Larynx, 660, 

Fractures of the Shaft of the Femur, 848; 
of the Humerus about Upper End, 103 

Freeman, Leonard: The Neurotic or Irri- 
table Abdomen, 692. 

G 

Gall-bladder, Rontgenological Visualization 
of the, by the Intravenous Injection of 
Tetrabromphenolphthalein, 473. 


Gastrectomy, Subtotal, for Recurrent Gas- 
tric Ulcer, 150. 

Gastric Ulcers, Treatment of, 152. 

Gerster, John A. H. : Transverse Supra- 
condylar Fracture of Femur, 143; Ankle 
Fracture, 634 ; Longitudinal Fracture of 
Patella, 635; Plastic Closure of Per- 
sistent Through-and-through Sinus of 
Lower Thigh, 635. 

Gibbon, John H. : Endoaneurismorrhaphy, 
325; Hypernephroma of Suprarenal in 
Children, 135; Separation of Lower 
Epiphysis of Femur, 143. 

Gilmour, William R. : Biliary Tract Sur- 
gery, 616, 697. 

Glands, Cervical Lymph, The Indications 
for Operation in the Treatment of Tuber- 
culous, 885. 

Goitre Operations, End Results of, 383, 
3S8, 391. 

Graft, Skin, The Full Thickness, 298. 

Graham, Evarts A.: Rontgenological 
Visualization of the Gall-bladder by the 
Intravenous Injection of Tetrabrom- 
phenolphthalcin, 473. 

Gunshot and Stab Wounds, Perforated, of 
Abdomen, at Gouverneur Hospital, New 
York, 51. 

H 

Haemolytic Jaundice in Children, 158, 159. 

Hanford, John M. : The Indications for 
Operation in the Treatment of Tubercu- 
lous Cervical Lymph-glands, 885. 

Harvey, Samuel C. : The Regeneration 
of the Meninges, 536. 

Heart, Resuscitation by Direct Massage of 
the, in Cardiac Arrest, 555. 

Heim, Harlan S. : The Clinical Signifi- 
cance of the Relation of Total and Dif- 
ferential Leucocyte Counts in Acute 
Appendicitis, 915. 

Hemorrhage, Post-operative, The Mechan- 
ism of, 652. 

Hepatic Cirrhoscs, The Surgical Treatment 

of, 419. _ . 

Hernia, Abdominal, The Jack-knife Posi- 
tion for Patients after Operation for, 
239; Bilateral Strangulated Inguinal, in 
Three-months-old Baby, 617 ; Strangu- 
lated Femoral, Intra-abdominal Rupture 
of Intestine following, 504 - 

Herniotomies, Three Thousand Consecu- 
tive, 242. 


964 



INDEX 


Herniotomy, A Method of, Utilizing Only 
White Fascia, 225. 

Higgins, Samuel G. : Effects of the Intra- 
muscular Injection of Sodium Citrate 
upon Bleeding, 268. 

Hinman, Frank: Malignant Tumors, of 
the Kidney in Children, 569. 

Hip-joint, Arthritis Deformans of, The 
Reconstruction Operation for, 779. 

Hodgkin’s Disease, Radiotherapy in, 786. 

Holman, Emile: Arteriovenous Aneur- 
ism, 801. 

Horine, Cyrus F.: Prevention of Acute 
Intestinal Obstruction, Analysis of 1 00 
Cases, 42. 

Horsley, J. Shelton : Operative Surgery, 
Review of, 286. 

Humerus, Fractures about the Upper End 
of the, 103; Subglenoid Dislocation of 
the Head of the, with Fracture of 
Greater Tuberosity, 634. 

Hupp, Frank LeMoyne: Intra-abdominal 
Rupture of Intestine following Strangu- 
lated Femoral Hernia, 504. 

Hydronephroses, An Experimental Con- 
sideration of the Infection of Permanent, 
519- 

Hypernephroma of Suprarenal in Children, 
135- 

I 

Infection of Permanent Hydronephroses, 
An Experimental Consideration of the, 
519 - 

Innominate Artery, Ligation for Subcla- 
vian Aneurism, 948. 

Insulin in Surgery, 146. 

Intestinal Anastomosis, Closure of Arti- 
ficial Anus of Eight Years’ Duration, 
with Some Remarks on the Question of, 
478; Improved Technic for, 939. 

Intestinal Obstruction, Acute Mechanical, 
Treated by High Temporary Jejunos- 
tomy, 45, 148; Acute, Prevention of, 
Analysis of 100 Cases, 42; Chronic Par- 
tial, in an Adult Due to Arrested De- 
velopment of Large Bowel, 217; Mesen- 
teric Cyst Causing, 636. 

Intestine, Intra-abdominal Rupture of, fol- 
lowing Strangulated Femoral Hernia, 
504- 

Intcstincs, Small, Lymphosarcoma of the, 
/CM. 


Intra-abdominal Rupture of Intestine fol- 
lowing Strangulated Femoral Hernia, 

504- 

Intracranial Arteriovenous Aneurism, 1, 
272. 

Intrapleural, Extraperitoneal, Route of 
Approach for Intrathoracic Surgery, 908. 

Intrathoracic Surgery, An Extraperitoneal 
Intrapleural Route of Approach for, 908. 

Ivy, Robert H. : Plastic Surgery of the 
Face, 610. 

J 

Jack-knife, Position, for Patients after 
Operation for Abdominal Hernia, 239. 

Jackson, Chevalier: Indications for 
Bronchoscopy, 136. 

Jackson, Reginald H. : Hemorrhagic 
Ulcer of Meckel’s Diverticulum, 222. 

Jaundice, Hsemolytic, in Children, 158, 159. 

Jejunostomy, High Temporary, for Treat- 
ment of Intestinal Obstruction, 45, 148. 

Joannides, Minas : An Extraperitoneal 
Intrapleural Route of Approach for 
Intrathoracic Surgery, 908. 

Johnson, E. W. : Primary Pneumococcal 
Peritonitis, 958. 

Joint, Shoulder, Injury to, 794; Knee, 
Arthroplasty of, 88; Knee, Management 
of Injuries of, 69; Knee, Suppurative 
Arthritis of, 622. 

Jones, T. Banford : Melanoma of the Nail 
Bed, 839. 

Jones, Walter M.: Papillary Epithelioma 
of Kidney Pelvis, 591. 

Jopson, John H. : Compound Fracture- 
dislocation of the Elbow, 141 ; Separation 
of Lower Epiphysis of Femur with 
Fracture of Shaft of Tibia, 142. 

Judd, E. Starr: Diverticulitis of the Colon, 
425 ; Post-operative Stricture of the 
Common Bile Duct, 210. 

K 

Kaphs, M. : The Induction of Splanchnic 
Analgesia, 163. 

Kidney, Malignant Tumors of the, in Chil- 
dren, 569. 

Kidney Pelvis, Papillary Epithelioma of, 

S9i. 

Knee, Arthroplasty of the, 88. 

Knee-joint Injuries and Their Manage- 
ment, 69. 


9G5 



INDEX 


Knee-joint, Suppurative . Arthritis of, 
Treated by Incision and Motion, 6 22 . 

Koontz, Amos R.: Rupture of the Dia- 
phragm, 898. 

Kornblum, K, : Echinococcus Cyst of the. 
Omentum, 608. 

Kreuscher, Philip H. : Knee-joint Injur- 
ies and Their Management, 69. 

Kutzman, Adolph A. : Malignant Tumors 
of the Kidney in Children, 569. 

L 

Labat, Gaston : The Induction of Splanch- 
nic Analgesia, 161. 

Laryngeal Nerve, Recurrent, Surgical 
Trauma of the, with Restoration of 
Function, 606. 

Larynx, Fracture of the, 660. 

Lear, Maxwell: The Regeneration of the 
Meninges, 536. 

LeConte, Robert G. : Chronic Partial In- 
testinal Obstruction in an Adult Due to 
Arrested Development of Large Bowel, 
217. 

Lee, Burton J.: Report of 87 Primary 
Operable Cases of Carcinoma of Breast 
Admitted to New York Hospital Prior 
to April 1, 1919, 400; Traumatic Fat 
Necrosis of the Female Breast and Its 
Differentiation from Carcinoma, 670. 

Lee, Walter Estell: Chronic Partial In- 
testinal Obstruction in an Adult Due to 
Arrested Development of Large Bowel, 
217 ; Resuscitation by Direct Massage of 
the Heart in Cardiac Arrest, 555; Treat- 
ment of Acute Mechanical Intestinal 
Obstruction by High Temporary Jeju- 
nostomy, 45. 

Leg, Sarcoma of the, 790. 

Leucocyte Counts in Acute Appendicitis, 
The Clinical Significance of the Relation 
of Total and Differential, 915. 

Levine, M. H. : Bone Regeneration fol- 
lowing Chronic Suppurative Osteitis of 
the Distal Phalanx, 728. 

Lewisohn, Richard; Subtotal Gastrec- 
tomy for Recurrent Gastric Ulcer, 150. 

Liver, Rupture of, in a Child following 
Coasting, 626; Traumatic Rupture of the, 
623. 

Locke, Chas. Edward, Jr.: Intracranial 
Arteriovenous Aneurism, or Pulsating 
Exophthalmos, 1, 2 72. 


Lyle, Henry H. M. : Aneurism of the 
Palmar Arches, 347; Cure of Flail 
Shoulder by Ankylosing Shoulder-joint, 
7931 Injury to Shoulder-joint, 794. 

Lympho-sarcoma of the Small Intestines, 
704. 

M 

MacAusland, Andrew R.: Astragalec- 
tomy (Whitman Operation) in Para- 
lytic Deformities of the Foot, 861. 

MacAusland, W. Russell: Astragalcc- 
tomy (Whitman Operation) in Paralytic 
Deformities of the Foot, 861. 

Malignant Foci, Multiple Primary, in Can- 
cer of the Colon, 456. 

Mammary Artery, Internal Aneurism of 
the, 341. 

Martin, Walton: Fecal Fistula, 149. 

Mathews, Frank S.: Ligation of In- 
nominate Artery for Aneurism of the 
Subclavian, 948 ; Subphrenic Abscess and 
Accumulations of Fluids, 159. 

Mayo, William J.: The Surgical Treat- 
ment of Hepatic Cirrhoscs, 419. 

McGill, E. C. : An Experimental Consid- 
eration of the Infection of Permanent 
Hydronephroses, 519. 

Meckel's Diverticulum, Hemorrhagic Ulcer 
of, 222. 

Meeker, William R.: Sacral Nerve Block 
Anaesthesia, 739. 

Melanoma of the Nail Bed, 839. 

Meninges, The Regeneration of the, 536. 

Menninger, William C.: The Clinical 
Significance of the Relation of Total and 
Differential Leucocyte Counts in Acute 
Appendicitis, 915. 

Meyer, Willy: The Additional Posterior 
Incision in Certain Cases of Operation 
for the Inflamed Retroaccal Appendix, 
511. 

Miller, Edwin M. : The Surgical Aspects 
of Xanthoma Tumors, 256. 

Miller, Robert T., Jr., Multiple Primary 
Malignant Foci in Cancer of the Colon, 
456. 

Morton, John J.: Sublingual Fibroma, 

Moschcowitz, Alexis V. : Biliary Fistula 
of Very Long Duration, 7951 Dermoid 
Cyst of Tongue, 79$; Osteo-chondritis 

of Patella, 794. 


966 



MBIUK, Thos. F.: Fracture of the 
Larynx, 660. 

Myxoma of Bone, 817* 

N 

Nail bed, Melanoma of the, 839- 
Nature’s Cure of Cholecystitis, 800. 
Navicular, Carpal, The Fate of the Frac- 
tured, 532- . . 

Nephrolithiasis and Ureterolithiasis, Co- 
existent, on Opposite Sides, 62. 

Neuhof, Harold : Bronchostomy for 

Bronchiectatic Suppuration, 945 5 Exci- 
sion of Bilateral Paraffinoma of Face, 
946; Transplantation of Toe for Con- 
genital Absence of Finger, 944 . 

New York Surgical Society, Transactions 
of the, 135 , 6 x 7 , 631 , 786, 944- 
Noble, T. P. : Adolescent Coxa Vara, 773- 
Nose, Throat and Ear, Applied Pathology 
in Diseases of the, by Joseph C. Beck, 
Review of, 959. 


Obstruction, Intestinal, Caused by Mesen- 
teric Cyst, 636; Chronic Partial, in an 
Adult Due to Arrested Development of 
Large Bowel, 217; Acute, Treated by 
High Temporary Jejunostomy, 45, 148; 
Prevention of, 42. 

Ochsner, Albert J. : End Results of 
Goitre Operations, 388. 

O’Conor, John: Nature’s Cure of Chole- 
cystitis, 800. 

CEsophagtomy for Foreign Bodies in the 
(Esophagus, 375. 

Omentum, Echinococcus Cyst of the, 608. 
Operative Surgery by J. Shelton Horsley, 
Review of, 286. 

Ossium, Fragilitas, 115. 

Osteo-chondritis of Patella, 794. 
Osteochondroma of Vertebrae, 637. 
Osteogenic Sarcoma, Errors in X-ray 
Diagnosis of (Report of Two Cases 
with Autopsy Findings), 730. 
Osteopsathyrosis, Idiopathic (Fragilitas 
Ossium), 1 15. 


Pawett, Earl C: Histology of Auto 
Grafts of Skin, 321. 

Palmar Arches, Aneurism of the, 347. 


INDEX 

Pancreas, Subcutaneous Laceration of the, 
636. 

Pancreatitis, Acute, 193- _ . . 

Paraffinoma of Face, Bilateral, Excision 

of, 946. 

Paralytic Deformities of the Foot, Astrag- 
alectomy in, 861. 

Patella, Longitudinal Fracture of, 035 , 
Osteo-chondritis of, 794- 
Peck, Charles H.: Carcinoma of the 
Colon, 450; Present Status of Surgical 
Treatment of Chronic Duodenal and 
Gastric Ulcer, 31. 

Perineal Testicle, Congenital, 716. 
Perithelioma of the Carotid Gland, 789. 
Peritonitis, Primary Pneumococcal, 958. 
Pfeiffer, Damon B. : Late Results of 
Splenectomy for Traumatic Rupture of 
the Spleen, 562. 

Phalanx, Distal, Bone Regeneration follow- 
ing Chronic Suppurative Osteitis of, 728. 
Phemister, Dallas B. : The Effect of 
Pressure on Articular Surfaces in Pyo- 
genic and Tuberculous Arthritides and 
Its Bearing on Treatment, 481. 
Philadelphia Academy of Surgery, Trans- 
actions of the, 135, 608, 610. 

Plastic Surgery of the Face, 610. 
Pneumococcal Peritonitis, Primary, 958. 
Pneumothorax, Traumatic, 615. 

Pollock, Lee W. : Diverticulitis of the 
Colon, 425. 

Pool, Eugene H. : Fracture-dislocation of 
the Cervical Spine, 155 ; Sacro-coccygeal 
Chordoma, 157 ; Splenectomy for Splenic 
Angemia ; Continued Hsematemesis Due 
to Thrombosis of Splenic Vein, 155. 
Porter, Miles F. : Enterostomy as a 
Therapeutic and Diagnostic Measure, 501. 
Post-operative Bleeding, Prevention of, 
after Bloodless Operations, 798. 
Post-operative Hemorrhage, The Mechan- 
ism of, 652. 

Potter, Philip C. : Bone Regeneration 
following Chronic Suppurative Osteitis 
of the Distal Phalanx, 728. 

Pressure, the Effect of, on Articular Sur- 
faces m Pyogenic and Tuberculous 
Arthritides and Its Bearing on Treat- 
ment, 481. 

Prostatic Carcinoma, Radium in the Treat- 
ment of, 881. 

Pyelography, Uretero (A Critique „„ Its 
Use as a Diagnostic Procedure) 712 
967 ’ 7 1 



INDEX 


R 

Radiotherapy in Hodgkin’s Disease, 786 . 

Radium in Pelvic Carcinoma, 138; in the 
Treatment of Prostatic Carcinomata, 881. 

Rankin, Fred W. : Aneurism of the In- 
ternal Mammary Artery, 341; Lympho- 
sarcoma of the Small Intestines, 704. 

Recurrent Laryngeal Nerve, Surgical 
Trauma of the, with Restoration of 
Function, 606. 

Renal Pelvis, Squamous-cell Tumors of 
the, 594. 

Renal Tuberculosis, 787. 

Resuscitation by Direct Massage of the 
Heart in Cardiac Arrest, 555. 

Boeder, Clyde A.: Improved Technic for 
Intestinal Anastomosis, 939. 

Rupture of the Diaphragm, 89S. 

Ryan, T. J. : Traumatic Pneumothorax, 
615. 

S 

Sacral Nerve Block Anaesthesia, 739. 

Sacro-coccygcal Chordoma, 157. 

St. George, Armin V.: Chronic Produc- 
tive Thyroiditis, 25. 

St. John, Fordyce B. : Rupture of the 
Spleen in a Child following Relatively 
Slight Trauma, 624. 

Samuels, Saul S. : The Mechanism of 
Post-operative Hemorrhage, 652. 

Santee, Harold E. : Fractures About the 
Upper End of the Humerus, 103. 

Sarcoma, Lympho, of the Small Intes- 
tines, 704; of the Leg, 790; Osteogenic, 
Errors in X-ray Diagnosis of (Report of 
Two Cases with Autopsy Findings), 730; 
of Uterus, 792. 

Scalp, Cirsoid Aneurism of the, 332. 

Scaphoid Bone, Carpal, The Fate of the 
Fractured, 532. 

Scholl, Albert J. : Sacral Nerve Block 
Anaesthesia, 739; Squamous-cell Tumors 
of the Renal Pelvis, 594. 

Shoulder, Flail, Cure of, by Ankylosing 
Shoulder-joint, 793. 

Shoulder-joint, Injury to, 794. 

Sinus of Lower Thigh, Plastic Closure of 
Persistent Through and Through, 635. 

Skin Graft, The Full Thickness, 298. 


Skull, Compound Comminuted Fracture of, 
with Laceration of Brain in Child follow- 
ing Coasting, 620. 

Smith, Morris K. : Radiotherapy in 
Hodgkin’s Disease, 786; Separation of 
Lower Femoral Epiphysis of Femur, 
142. 

Smith, Thomas Allison : Mesenteric Cyst 
Causing Intestinal Obstruction, 636; 
Subcutaneous Laceration of Pancreas, 
636. 

Smyth, Calvin M., Jr., Late Results of 
Splenectomy for Traumatic Rupture of 
the Spleen, 562. 

Sodium Citrate, Effects upon Bleeding of 
Intramuscular Infection, 26S. 

Sonneland, S. G. : Congenital Perineal 
Testicle, 716. 

Speed, Kellogg: The Fate of the Frac- 
tured Carpal Navicular, 532. 

SrEESE, John: Insulin in Surgery, 146. 

Spinal, Cerebro, Determinations, The 
Diagnostic Value and Interpretation, 641. 

Spine, Cervical, Fracture-dislocation of 
the, 155. 

Splanchnic Analgesia, The Induction of, 
161. 

Spleen, Cysts of, Further Study of, 58; 
Late Results of Splenectomy for Trau- 
matic Rupture of the Spleen, 562. 

Splenectomy for Splenic Amcmia; Contin- 
ued Hrcmatemcsis Due to Thrombosis 
of Splenic Vein, 155; Late Results of, 
for Traumatic Rupture of the Spleen, 
562. 

Squamous-cell Tumors of the Renal Pelvis, 
594* 

Stillman, Alfred: Subglenoid Disloca- 
tion of Head of Humerus with Fracture 
of Greater Tuberosity, 634. 

Subclavian Artery Aneurism, Ligation of 
Innominate for, 948, 

Subglenoid Dislocation of Head of Hu- 
merus with Fracture of the Greater 
Tuberosity, 634. 

Sublingual Fibroma, 187. 

Subphrenic Abscess and Accumulations of 
Fluids, 159. 

Surfaces, Articular, the Effect of Pressure 
on,- in Pyogenic and Tuberculous Artliri- 
tides and Its Bearing on Treatment, 481. 

Symphysis Pubis, Bone Graft for Wide 
Separation of, i5 2 * 


968 



INDEX 


T 

Taylor, Adrian S.: Surgical Trauma of 
the Recurrent Laryngeal Nerve with 
Restoration of Function, 606. 

Taylor, Alfred S.: Fracture-dislocation 
of the Cervical Spine, 153. 

Testicle, Congenital Perineal, 716. 
Tctrabromphenolphthalein, Rontgenological 
Visualization of the Gall-bladder by the 
Intravenous Injection of, 473- 
Thigh, Plastic Closure of Persistent 
Through-and-Through Sinus of Lower, 
635- 

Thyroid, Cancer of the, 551. 

Thyroiditis, Chronic Productive, 25- 
Tilton, Benjamin T. : Traumatic Rup- 
ture of the Liver, 623. 

Tinker, Martin B. : End Results in Some 
Conditions Associated . with or Possibly 
Caused by Goitre, 383. 

Tongue, Dermoid Cyst of, 796. 
Transplantation of Toe for Congenital 
Absence of Finger, 944. 

Tuberculosis, Renal, 787. 

Tuberculous Cervical Lymph-glands, The 
Indications for Operation in the Treat- 
ment of, 885. 

Tumor, Brain, 618; Facial, Large, Malig- 
nant, Removed without Hemorrhage by 
Bipolar Endothermy and the Endothcrm 
Knife, 954. 

Tumors of Bone, Myxoma, 817; Congeni- 
tal, of the Coccygeal Region, 834 ; Malig- 
nant, of the Kidney in Children, 569; 
Squamous-cell, of the Renal Pelvis, 594; 
Rupture of the, in a Child following 
Relatively Stight Trauma, 624, 
Truesdale, Philemon E. : CEsophagotomy 
for Foreign Bodies in the Oesophagus, 
375- 

U 

Ulcer, Duodenal and Gastric, Chronic, Sur- 
gical Treatment of, 31; Hemorrhagic, 
of Meckel’s Diverticulum, 222; Gastric, 
Treatment of, 152. 

Urelcrolithiasis and Nephrolithiasis, Co- 
existent on Opposite Sides, 62. 
Uretero-pyelography (A Critique on Its 
Use as a Diagnostic Procedure), 712. 
Uterus, Sarcoma of, 702. 


Urology', Modern, System of, Edited by 
Hugh Cabot, Review of, 28. 

Urotropin, Intravenous Administration of, 
for Post-operative Urine Retention, 954. 

V 

Van Beuken, Frederick T., Jr., Fifty-nine 
Cases of Enterostomy', 148; Suppurative 
Arthritis of Knee-joint Treated by Inci- 
sion and Motion, 622. 

Vertebra:, Osteochondroma of, 637. 

Visceral Injury, Abdominal Contusions 
Associated with, 628. 

W 

Wagoner, George W. : Idiopathic Osteo- 
psathyrosis (Fragilitas Ossium), 115. 

Walter, Waltman : The Toxicity and 
Rate of Excretion of Calcium Chlorid 
from the Blood Stream, 545. 

Watson, Leigh F. : The Jack-knife Posi- 
tion for Patients after Operation for 
Abdominal Hernia, 239. 

Wendling, H. : The Induction of Splanch- 
nic Analgesia, 166. 

Whipple, A. O, : Hremolytic Jaundice in 
Child of Four Years, 158; Subphrcnic 
Abscess and Accumulations of Fluids, 
159- 

Whitman Operation in Paralytic Deformi- 
ties of the Foot, S61, 

Whitman, Royal : Fracture-dislocation 
of the Cervical Spine, 155; the Recon- 
struction Operation for Arthritis De- 
formans of Hip-joint, 779. 

Wilensky, Abraham O.: The Mechan- 
ism of Post-operative Hemorrhage, 652. 

Woolsey, George: Late Recurrence after 
Radical Operation for Carcinoma of the 
Breast, 932. 

Wounds, Gunshot and Stab, Perforated, of 
Abdomen, at Gouverneur Hospital, New 
York, 51, 

Wyeth, George A.: Large, Malignant, 
Facial Tumor Removed without Hemor- 
rhage by Bipolar Endothermy and the 
Endothcrm Knife, 934. 

X 

Xanthoma Tumors, The Surgical Aspects 
of, 236. 


9G9 




rn iT r ' rr 


T t1 



EDMUND ANDREWS 


The results are on a par with those attained by older methods but the recur- 
rence rate is still far too high. The 3 per cent, reported by Lameris 17 by this 
method excluded all direct, all strangulated and unusual hernias. If these 
were included the rate would undoubtedly be far higher. The only really 
important advance in hernia surgery since 1889 is the principle of overlapping 



the fragments of the external oblique aponeurosis published hy E. Wyllys 
Andrews in 1S95 and again in 1905. <:c It was devised independently in 
Switzerland by Girard c> in 1900 and often goes under his name in Europe. 
This principle lends itself admirably to adoption in a modified form as a 
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HERNIOTOMY UTILIZING ONLY WHITE FASCIA 


reinforcement for the posterior wall of the canal after full utilization of the 
endo-abdominal fascia. 

Operation . — The operation I have used to meet these conditions utilizes 
only white fascia to repair the canal, in contradistinction to the use of 
red muscle. 

The canal is laid open in the usual manner and the cord lifted with all its 



coverings. This point is important as it is necessary to clear the floor of the 
canal of all impedimenta. The cord is then opened, the sac isolated and 
emptied. The floor of the canal is then cleared of all fat and areolar tissue 
and the deep epigastric vessels identified and freed so that they may not be 
injured. The index finger is now inserted into the belly underneath the canal 
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to act as a guide to our stitching. With this as a safeguard we are able to 
safely place deep stitches in the deep layers of the abdominal wall. (Fig. I.) 
The red muscles are now retracted exposing the endo-abdominal fascia. The 
type of fascia can now be determined. If the fascia is strong but simply 
has too large a hole in it our work is easier. By a continuous stitch beginning 
near the pubis this layer is tightened and the orifice narrowed to the proper 
dimensions. In the vast majority of cases this fascia, particularly in the part 



Fig. 6. — Diagram showing knots of deep suture outside fascia. 


close to Poupart’s, is too 
lax and thin to be of any 
value. This thinning, 
however, is always quite 
local and in these cases 
one never has to go more 
than 2-g cm. away from 
Poupart’s to find material 
of ample strength. (Fig. 
2.) This obviously can- 
not be sutured to its weak 
inguinal portion but can 
very readily be approxi- 
mated to Poupart’s from 
the pubic spine to the in- 
ternal ring. I find that 
this layer is extremely 
loose, elastic and movable 


and in even- case have been able to pull it down to Poupart’s with a minimum 


of tension. The suture is best begun near the pubic spine and is continuous 
right up to the internal ring. The needle first picks up a liberal bite of the 


endo-abdominal fascia. It is pushed through directly onto the guiding finger, 
brought out again and then picks up the edge of Poupart’s from with- 
out inward. 


When this manoeuvre has been completed, three clamps are placed on the 
edges of the internal ring which is now a clear anatomical entity. (Fig. 3-) 
Before in many cases it could not even be recognized. The sac is now trans- 
fixed, ligated and excised and another stitch or two taken in the endo-abdominal 
fascia over the stump leaving only a very small hole for the cord. (Fig. 4-) 
For reasons above stated the red muscles are ignored. 

I he upper flap of the external oblique aponeurosis is now sewed to 
Poupart’s ligament with a row of interrupted sutures. (Fig. 5.) These are 
applied in such a manner that the knots are all lying outside the canal. Each 
stitch begins in Scarpa’s triangle, goes under the ligament, emerges in the 
canal, gets a bite of the aponeurosis and then goes out through the lower 
fragment of the aponeurosis close to Poupart’s (Fig. 6). I usually put one 
or two of these stitches above the cord so as to continue the overlapping of 
the external oblique a little lateral to the canal. 
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catcd liy a considerable number of surgeons especially in recent years, it has 
usually been dismissed by most with the statement that it is too weak and thin 
to lie of any value. I believe that these failures have been due to the failure 
to recognize that this deficiency is entirely local. If one takes the average 
case and pushes ones finger straight down into the abdomen in the lower 
inguinal region little resistance is encountered. However, if one goes a little 
distance upward a strong membrane is always encountered. One must 
remember that this fascia is not normally attached to Poupart’s at all, but to 
the bone under it and therefore it often cannot be found in the space between. 

Incidentally my experience has been diametrically opposite from 
Pitzman’s .' 11 He says that in the presence of large hernias this layer hyper- 
trophies and it is weakest in the normal. My own observations have been that 
it is strongest in smaller hernias and is most attenuated in the older larger 
ones. Of course the sac itself often becomes very thick in large hernias but 
even in them it is mainly the distal part of the sac and the neck tends to 
remain thin. 

In many cases under the guidance of the finger in the abdomen it is 
possible to place a row of haemostats on the endo-abdominal fascia beneath the 
margins of the retracted muscles and feel it being lifted away from the 
peritoneum. In such cases the finger safeguard may be dispensed with and 
our stitches inserted more rapidly and easily. In other cases the fascia and 
peritoneum are too closely related and the stitches must enter the abdomen 
protected by the finger. 

Since rgiS I have used this method occasionally in small hernias. Recently, 
however, it has been applied in several large and very difficult ones and the 
results were so pleasing that it has been adopted as a routine. The inner row 
of stitches alone appears ample to cure the rupture and if the patient strains 
or coughs at this point in the operation no bulging will be noted in the floor of 
the canal. This is true even in the direct type. In direct hernias if a little 
traction on the cord be made a small oblique sac will always appear. This 
is probably an artifact in many cases but it serves just as usefully as a point 
of entrance for the guiding finger. Previous to the adoption of this method 
I had usually ignored the small dome-shaped sacs in direct hernias, because 
I was afraid of injuring underlying structures with my needle. I have been 
quite surprised to find that even the very thin fascia over such sacs becomes 
quite strong a few cm. away from Poupart’s and permits a solid closing of the 
gap. In all direct hernias I make it an invariable rule to use the rectus sheath 
in the closure as well as the external oblique aponeurosis. This is best 
accomplished by the Halsted 09 technic. 

Ibis type of operation may not seem to lend itself so well to the use of 
local anaesthesia but if for any reason a general anaesthesia is contra-indicated 
the fascia and peritoneum of the anterior abdominal wall can be blocked above 
tbe point of suture underneath the retracted muscles. On the side next to 
the ligament this infiltration is much more difficult and on account of the fear 
of injury to the great vessels may not be thoroughly carried out. 
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THE JACK-KNIFE POSITION FOE PATIENTS AFTER 
OPERATIONS FOR ABDOMINAL HERNIA 

By Letgii F. Watson, M.D. 

of Chicago, III. 

As a means of lessening recurrence, the value of the jack-knife position 
is not generally appreciated. Much time and skill may be spent in carrying 
out the minutest steps in technic in a complicated operation, but the position 
of the patient during the tying of the deep sutures is usually incorrect, and 
his position in bed after the operation is too often left to the nurse, or to the 
patient himself, who assumes a position he finds most comfortable. 

In the operation for inguinal hernia the best exposure of the field of 
operation is obtained by keeping the thigh extended until the deep sutures 
are ready to be tied, when it should be elevated, adducted and rotated inward. 
This reduces the distance between Poupart’s ligament, the internal oblique 
and conjoined tendon from 25 to 50 per cent., depending on the size of 
the opening and the development of the muscles and fascia ; and the sutures 
can be tied without tension, even in large hernias. 

If the operating table cannot be adjusted so as to elevate the patient’s 
shoulders and knees, the jack-knife position can be secured by the use of 
pillows, or by placing the patient’s foot in a leg holder elevated to the 
proper position. This relaxed position should be maintained while the patient 
is transferred from the operating table to his bed. 

When the fasciae and muscles are brought together under tension, there 
is a natural tendency for the sutures to stretch and the knots to tighten, and 
as a result the stitches cut through the tissues which also tend to separate 
parallel with their fibres; consequently the approximated wound edges are 
not in firm contact and there is often a gap in the interval midway between 
the sutures. 

The patient in bed should have his shoulders and knees elevated 25 to 
45 degrees. If this posture cannot be secured by adjustments on the bed, 
a back rest can be used to raise the shoulders and a pair of pillows placed 
under the knees of the affected side. (Fig. 1.) The patient is usually 
more comfortable if both knees are elevated. 

The jack-knife position should be maintained for five to ten days, 
depending on the size of the hernial opening and the tension on the sutures 
at the time of operation. 

The patient is kept in bed ten days to three weeks, depending on the 
variety of the hernia and the size of the opening. Aged patients are gotten 
out of bed as soon as possible, and all patients should be cautioned not to do 
any work for three months after the operation, and only light work for the 
following six months. They should be warned against a gain in weight, 
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POSITION AFTER OPERATIONS FOR HERNIA 

which increases intra-abdominal tension and puts added strain on the wound, 
thus favoring recurrence. A change of work, which brings new groups of 
muscles into use thus lessening the chance of recurrence, should be advised. 

CONCLUSIONS 

The jack-knife position — elevation of the shoulders and knees — reduces 
the hernial opening 25 to 50 per cent.; facilitates the tying of the deep 
sutures; takes the strain off the stitches during the process of repair; gives 
a broad firm union and reduces the percentage of recurrences. This pos- 
ition should he maintained for five to ten days after operation and is usually 
to be advised for all patients following operation for inguinal, femoral, um- 
bilical and ventral hernia. 



THREE THOUSAND CONSECUTIVE HERNIOTOMIES* 

WITH SPECIAL REFERENCE TO RECURRENCE, BASED ON EIGHT 
HUNDRED AND THIRTY SEVEN FOLLOWED CASES 

By Bradley L. Coley, M.D. 
of New York, N. Y. 

ASSISTANT SURGEON TO THE nOSPITAL FOR RUPTURED AND CRIPPLED 

During the period from August, 1919 to May, 1923, there have been per- 
formed at the New York Hospital for Ruptured and Crippled, three thousand 
operations for hernia. In the period from 1891 to 1919, there were performed 
seven thousand operations. Thus we have a series of ten thousand consecutive 
herniotomies performed in an institution where methods of operating, after- 
care, and follow-up, make statistical study of interest and value. Since a 
previous communication by Coley (William B.) and Hoguet 1 has dealt with 
the first series of seven thousand cases, it remains to discuss the later group 
which differs from the former by reason of the larger proportion of adults, 
due to the opening of the male adult ward in 1916. Any consideration of 
results in operations performed for hernia should take into account the age 
of the patients, and the types of hernia presented. It is of little value to lump 
all cases together and quote percentage-recurrence based on the entire series. 
Therefore, each group will be discussed separately. For the purpose of 
classification, all cases fifteen years of age or over, are considered adult. 

Indirect Inguinal Hernia. — 1. In Male Child. — There were 1013 operations 
in this group (263 follow-up cases) with no recurrence. This contrasts 
somewhat favorably with the results in the first 7000 cases where, in 4807 
operations, there were 19 recurrences or a percentage of 0.39. We believe that 
in children, recurrence after operation for indirect inguinal hernia should be 
reducible practically to zero. The improvement in our later series may be 
attributable to a better standardization of the Bassini operation which has 
been the routine operative procedure for this group. 

2. In Male Adult. — In this class there were 1155 operations, or more 
than twice as many as had been performed in the first 7000 cases. There were 
28 recurrences in 332 followed cases, or 8.7 per cent. All degrees of indirect 
hernia from bubonoceles to large scrotal and sliding herniie are here included. 

I he typical Bassini operation was used in the great majority of cases; but 
with a suture above the cord to limit the size of the internal ring. 

3. In the Female Child. — Here were found 124 operations with no recur- 
rence, in the 22 followed cases, which is according to expectation as stated 
above. 

4. In Female Adult. — There were 113 operations, of which 23 were 
followed, with one recurrence, or 4.4 per cent. The lower incidence of recur- 

* Read before the New \ ork and New England Association of Railway Surgeons, 
November, 1923. 
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time has not yet elapsed to draw conclusions as to end-results. It seems, 
however, a most rational procedure. It should be reserved for carefully 
selected cases as it adds appreciably to the duration of the operation. For this 
and other reasons, it has not seemed to us advisable in obese subjects or those 
past middle age. Primary union of the incision on the thigh from which the 
fascia is obtained has taken place in all the cases we have done by this method. 
Gallic’s own results show 60 cases operated upon more than two years ago 
with no recurrences. After a sufficient number of cases have been operated 
upon by this method, and a sufficient period of time has elapsed, the results of 
the “ living suture ’’ method in our cases will be the subject of a later report. 

3. In Female Child. — No case has ever been operated upon at this institu- 
tion. 

4. In Female Adult. — Three cases were operated upon, two were traced, 
with one recurrence, or 50 per cent. 

Though rare, when present this variety of hernia offers as apparently 
great an obstacle to permanent cure in females as in males, the percentage- 
recurrence in the entire 10,000 series being 12.5 per cent, of 24 cases. 

Direct and Indirect Hernia ( Saddle-bag Type) 


1. Male child 2 cases, neither traced. 

2. Male adult 98 cases with 5 recurrences, or n. 9 per cent. 

of 42 followed cases. 

3. Female child 0 cases observed. 

4. Female adult x case, not followed. 


Ibis condition is essentially one of adult life and is rarely observed in 
females. Its i-ecognition is quite important as in those cases in which the 
indirect sac is more pronounced, failure to find the direct portion will almost 
inevitably lead to a recurrence. For the treatment of this variety of direct 
hernia — for so it should be regarded — we adopt the principles applicable to 
simple direct hernia-repair. The disposition of the sac, however, is a point 
worthy of consideration. The most convenient and logical procedure is that 
suggested by Dowries, namely, conversion of the two sacs into one, by peeling 
the deep epigastric vessels off the isthmus with the finger introduced through 
the opened indirect sac into the direct. Thus one large and broader “ indirect ’ 
sac is produced and the high ligation effected as in any indirect hernia. Should 
it be difficult to perform this manoeuvre, as when operating under local 
ana'sthesia, one may divide the vessels between ligatures. 

Femoral Hernia . — 1. hi jl laic Child. — Eleven cases with no recurrence 
but 10 of the it cases were not traced. 

2. In Male Adult. — There were 32 operations (11 followed) with one 
recurrence, or 9.09 per cent. 

3. In Female Child. — Ten operations with no recurrence, only two cases 
having been followed. 

4. In Female Child. — There were 48 operations with 2 recurrences, or 
14 per cent., based on the 14 followed cases. 
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In view of the numerous communications advocating the inguinal approach 
for femoral herniotomy, it might be well to state our position. Though we 
have occasionally tried out this method, we have used and continue to use the 
femoral approach with closure by purse-string of the femoral canal, first, 
because it has seemed a far simpler procedure and has served us well, there 
being but 3 recurrences in 28 followed cases ; and second, because none of the 
advocates of the inguinal route has thus far been able in a conclusive series 
to show a lower percentage of recurrence. Should statistics ultimately show 
the inguinal route to be productive of a higher percentage of cures, the more 
complicated method would then become justifiable, as a routine procedure. 
In strangulated femoral hernia, the inguinal approach is admirable. 

Umbilical Hernia . — 1. In Male Child. — Eleven cases with no recurrence, 3 
cases having been followed. 

2. In Male Adult. — Eleven cases with no recurrence, 3 cases having been 
followed. 

3. In Female Child. — Nine cases with no recurrence, only 2 cases having 
been followed. 

4. In Female Adult. — Twenty-three cases with one recurrence, or ten per 
cent, of ten followed cases. 

The usual type of Mayo overlapping operation has proved satisfactory in 
these cases. We have found that the majority of umbilical hernias in very 
young children respond to strapping with the button, and hence, operation is 
seldom performed under the age of twelve years. If strapping fails, we see 
no object in postponing operation thereafter. 

Ventral Hernia . — 1. In Male Child. — Five cases; 4 followed with no 
recurrence. 

2. In Male Adult. — Fourteen cases; 5 followed, with 1 recurrence or 20 
per cent. 

3. In Female Child. — One case, not followed. 

4. In I-cmale Adult. — Eighteen cases with 1 recurrence or 25 per cent, of 
4 followed cases. 

1 lie usual lateral overlapping operation with suture of the abdominal wall 
in layers, where possible, has been the customary procedure. 

Epigastric Hernia. — 1. In Male Child. — Two cases, both followed, no 
recurrence. 

2. In Male Adult. — Nine cases, 4 followed, with 1 recurrence or 25 per 
cent. 

3- In Female Child. — No cases. 

4- lu Female Adult. — Three cases, 2 followed, with 1 recurrent or 5° 
per cent. 

Double Hernia. In compiling the statistics for this paper, it seemed of 
interest to determine the number of instances in which a hernia was present 
on both sides ; these findings are given in Table II. Attention is called to the 
fact that, while these figures represent the cases operated upon in which a 
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hernia was found on both sides at the time of operation, there are also a 
number of cases, particularly in children, in which, after operation on one 
side, a hernia has developed within a year on the opposite side, which was 
not detected at the time of the original operation. Some surgeons believe 
the development of an indirect inguinal hernia on the opposite side in children 
is of so frequent occurrence that, in finding this type of hernia on one side, 
they immediately operate upon the opposite apparently normal side often 
finding a small incipient hernia which had escaped detection during the , routine 
examination prior to operation. It is not our opinion that a double operation 

Table II 

Incidence of Double Hernia in 3000 Cases. 


Double indirect male adult 255 

Double indirect male child 210 

Double direct male adult 82 

Double direct male child o 

Double direct and indirect male adult 22 

Double direct and indirect male child o 

Double indirect female adult 24 

Double indirect female child 27 

Double direct female adult o 

Double direct female child o 

Double direct and indirect female adult o 

Double direct and indirect female child o 

Double femoral male adult 5 

Double femoral male child 2 

Double femoral female adult 9 

Double femoral female child o 


Total 636 

Incidence 26 per cent. 


should be routinely performed in all unilateral indirect inguinal hernise in 
children; and we believe that if a large series of cases were considered, the 
percentage in whom a second operation was made necessary by the subsequent 
development of a hernia on the opposite side, would be very much smaller than 
the percentage in whom a second hernia had not developed. 

Undescended Testis . — As the subject of undescended testis will be fully 
discussed in a later communication, we will merely mention here that, in the 
3000 cases of hernia, there were 39 operations for undescended testis in adults, 
and 90 in children'. The undescended testis was right-sided in 32 instances in 
adults, and 41 in children ; left-sided in 7 of the adults, and 49 of the children. 
The constant finding of an associated congenital hernia, either fully 'developed 
or potential, needs only to be mentioned in passing. 

Recurrences . — At present, the chief interest in the subject of hernia lies, 
not in a consideration of successful operations, but rather in an analysis of 
failures. It would seem that there are two distinct sets of factors which may 
be held accountable for recurrence following an operation for hernia. The 
first, comprises factors inherent in the individual subject. €.(}., the age. occupa- 
tion, size of the hernial orifice, lack of development of the abdominal muscles, 
especially deficient conjoined tendon, presence of adipose tissue in abnormal 
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amounts or abnormally placed, presence of a sliding hernia or a strangulated 
hernia with the patient in a critical condition. These factors are for the most 
part beyond the control of the operator and in so far as they play an important 
part in the causation of recurrences, just so far will operative efforts continue 
to meet with ultimate failure. It is particularly in individuals who present 
a combination of several of these factors that recurrences are most certain 
to follow. Some should, undoubtedly, be advised against operation, and more 
care in selecting cases for operation will reduce the rate of recurrence in this 
group and work for the ultimate benefit of the patient. In the second group 
may be placed those factors which do not properly belong to the patient him- 
self and over which the surgeon has or should have control. Here we include 
failure to recognize and satisfactorily obliterate the sac or both sacs where the 
hernia is of the saddle-bag type. This is the probable explanation of several 
recurrences which were noted directly the patient was allowed out of bed. 
The presence of infection markedly predisposes to a recurrence and, indeed, 
may be looked for, should it involve the deep layer of sutures. As a corollary 
the use of non-absorbable suture material which predisposes to sinus formation 
is a factor in recurrence. Such apparently trivial matters as the length of time 
the patient is kept in bed, the failure to provide support by careful adhesive 
strapping or spica bandage during the healing period, or to forestall the 
development of post-operative bronchitis or pneumonia with its attendant 
cough — these may turn the scale and favor the formation of a recurrence des- 
pite faultless operative technic. 

Here, too, may be raised the question of re-operation on a hernia that has 
once recurred; particularly in inguinal hernia there is much to persuade one 
that many patients with recurrence had better wear a truss than undergo a 
second operation. This, of course, refers to the direct recurrences more espe- 
cially. though, as a matter of fact, the majority recur as direct and not as 
indirect. It is interesting to note that of 47 recurrences of inguinal hernia: 
(direct or indirect) in male adults in this last series, 6 or 12.7 per cent, had 
followed previous recurrences. In carefully selected cases, recurrent hernia: 
treated by some form of fascial transplant, the most rational of which seems 
to be the living suture ” repair of Gallie, will probably be successful. 

Interval between operation and recurrence . — In the 57 recurrences in this 
series of consecutive herniotomies, the average elapsed time between operation 
and recurrence was 7.1 months. The longest elapsed time was 31 months. 
1 here were five instances in which recurrence was noted during the first month 
.liter operation : In one of these cases, a direct sac was presumably overlooked 
m (be repair of an indirect inguinal hernia ; in another, an epigastric hernia, 
the sutures gave way while the patient was still in the hospital ; a third was 
recurrent when operated upon and a second recurrence promptly supervened. 
Although we attempt to follow all cases for five years or more, and some of 
the earlier ones have been traced over twenty years, it is evident that if cases 
are observed for two years, the majority of recurrences will be detected. 
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Table III. 

Classification of Fifty-seven Recurrences in 3000 Cases 


No. 



Type of hernia 

Interval 

Type of op. performed 

i Type of recurrence 

■ 

M. 

47 

L. D. I. H. recur. ; R. 0 . 1 .H. 

3 mos. 

Bassini 

L. recurrence, 
prob. as direct. 

2-3 

M. 

56 

D. D. I. H. 

8 mos. 

Bass., imbrica. 
Trans, f. 

Double recur- 
rence. 

4 

M. 

24 

R. I. Superf., Und. T. 

1 8 mos. 

Bass., cord not 
transpl. 

R. recurrence 
prob. indirect. 

5 

M. 

37 

D. 0 . I. H., double varico- 
coele 

18 mos. 

Bass, with double 
varicocoele op. 

s R. recurrence. 

6 

F. 

35 

R. 0 . I. H. 

5 mos. 

Bass, round lig. 
not tr. 

R. recurrence. 

■ 

M. 

55 

R. D. and 0 . I. H. 

4 mos. 

Bassini 

R. recurrence 
prob. as indirect. 

8 

M. 

37 

L. 0 . 1 . H. 

1 yr. 

Bassini 

L. recurrence 
prob. as direct. 

9 

M. 

40 

R. 0 . I. H. and L. D. I. H. 

16 mos. 

R. Bass.; L. Bass., 
R. T. 

R. recurrence. 

10 

M. 

a 

D. 0 . 1 . H. 

5 mos. 

Bassini 

R. recurrence. 

11 

M. 

53 

L. 0 . 1 . H. 

2 mos. 

Bassini (good clo- 
sure) 

L. recurrence. 

12 

M. 

42 

D. D. I. H. 

Immed. 

Bass., imbrica. 
Ext. Obi. 

L. recurrence. 

13 

M. 

30 

L. 0 . 1 . H. 

31 mos. 

Bassini 

L. recurrence 
at int. ring. 

■ 

M. 

30 

D. D. I. H. 

2 mos. 

Bassini R. T.,im- 
bric. Ex. Obi. 

R. recurrence as a 
direct. 

15 

M. 

42 

D. D. I. H. 

5 mos. 

Bassini with R. T. 

L. recurrence. 

16 

F. 

65 

Umbil. H. 

6 mos. 

Mayo overlap- 
ping 

Large recurrence. 

m 

M. 

40 

D. D. and 0 . 1 . H. 

6 mos. 

Bassini with R. T. 

R. recurrence. 

is 

M. 

42 

L. 0 . I. H. 

2 mos. 

Bassini 

L. recurrence 
faint impulse. 

19 

M. 

30 

R. D. I. H. and L. 0 . I. H. 

6 mos. 

Bassini 

R. recurrence as 
direct 

20 

M. 

45 

R. 0 . I. H. 

g mos. 

Bassini 

R. recurrence. 

a 

M. 

44 

R. 0 . 1 . H. 

4 mos. 

Bassini 

R. recurrence as 
direct. 

1 

M. 

40 

! Ventral H. 

7 mos. 

Mayo overlap- 
ping 

Recurrence 
throughout in- 
cision. 

23 

M. 

48 

L. 0 . I. H. 

2 mos. 

Bass., imbric. Ex. 
Obi. over cord 

Recurrence at 
lower angle. 
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Table III. — Continued. 


Classification of Fifty-seven Recurrences in 3000 Cases. 


No. 

j Sex 

Jasc 

Type of hemia 

Interval 

Type of op. performed 

Type of recurrence 

24 

M. 

27 

L. 0 . 1 . H. 

ii mos. 

Bassini 

L. recurrence. 

25 

M. 

40 

D. D. I. H. 

1 yr. 

Bassini, rectus 
imbr. Ex. 0. 

R. recurrence. 

26 j 

M. 

48 

L. D. I. H. 

1 mo. 

Bassini 

L. recurrence. 

m 

M. 

42 

L. D. I. H. 

2 mos. 

Bassini and Hal- 
stead 

L. recurrence. 

28 

M. 

29 

L. 0. 1 . H. 


Bassini 


29 

M. 

45 

R. 0 . I. H. recur. 

3 wks. 

Bass. R. T. and 
imbr. Ext. 0 . 

R. recurrence 
lower angle, D? 

30 

M. 

35 

1 

L. D. and 0 . 1 . H., R. 0 . 1 . H. 

Immed. 

Bassini 

R. recurrence on 
getting out bed. 

31 

M. 

36 

D. D. and 0 . 1 . H. 

18 mos. 

Bassini with R. T. 

L. recurrence. 

32 

M. 

57 

D. D. I. H. recur. 

2 mos. s 

Bassini withR. T. 

L. recurrence, 
slight. 

33 

M. 

43 

V. H„ R. D. I. H. 

21 mos. 

Bassini with R. T. 

R. recurrence, D. 
slight. 

34 

M. 



1 7 mos. 

Bassini, cord 
not tr. 

L. recurrence. 

35 

M. 

32 

R. 0 . 1 . H. 

3 mos. 

Bassini 

R. recurrence. 

36 

M. 

32 

D. D. and 0 . 1. H. 



L. recurrence. 


F. 

53 

Ventral H. 

6 mos. 

Vertical overlap- 
ping 

Ventral. 

38 

F. 

j 

55 

R. D. I. H„ L. 0 . I. H. 

6 wks. 

Bassini R. L. 

N. T. 

R. recurrence. 

39 

M. 

m 

D. 0 . 1. H., R. Und. Testis 

6 mos. 

Bassini 

L. recurrence. 

40 

M. 

48 

D. D. L. H. recur. 

3 mos. 

Bassini, imbr. of 
Ext. 0 . 

L. recurrence. 

41 

■ 

52 

Epigastric H. 

4 mos. 

Mayo overlap- 
ping 

Recurrence 
throughout inc. 

42 1 

M. 

29 

L. D. I. H. 

1 1 mos. 

Bass, with lower 
two sut. incl. 
rectus; Imb. 
Ex. O. 

L. recurrence. 

43 

M. 

38 

D. 0 . 1 . H. 

13 mos. 

Bassini 


44 

M. 

51 

D. 0 . 1 . H. 

4 mos. 

Bassini 

R. recurrence. 

• 

45 

M. 

47 

R. recur. I. H., indirect 

10 mos. 

Bassini, rectus 
transp. 

R.rccurrence mid- 
dle of incision. 

46 

1 F - 

38 

L. F. H. 

7 mos. 

Two purse-strings 

Recurrence. 

47 

i M. 

! 30 

! D. 0 . 1 . H. 

4 mos. 

Bassini C. N. T. 

L. recurrence. 
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three thousand consecutive herniotomies 

table III- — Continued. 

Classification of 

===== l^Up. performed Type oi recorr cnce 

R. recurrence. 


4. mos. Bassini 



Two purse-stringsj 


Bassini 


R. recurrence. 


R. recurrence, 
direct, small. 


Bass, with rectus 
trans. 

Two purse-strings 1 
Imbr. Ext. Obi. 


L. recurrence. 


R. recurrence. 


6wk,|Bass.apon, s Vas 

emerging sepa- 
rately 


Vert, overlap. 
Mayo 

Bassini 


Bass, with Imb. 
Ext. Obi. 


R recurrence 
slight at lower 
angle. 

^ Recurrence. 

; R. recurrence, di- 
rect. 

L. recurrence, di- 
rect? 


D. O. I. H. and Ventral H. 


— | Bass, lateral over- 
1 lap. 


R. recurrence. 


57 M . x 6 

tzttgssuhsssszas* 

indirect inguinal and ventral heinia 

a female. , j? PC urycnccs 

Classification °f in a dult operations 

Indirect inguinal, 8 in ,«S8 adult operations Ven^, 2 12 a d„l, operates 

Direct inguinal, 16 in 283 adu t oper Umbilical, 1 in 34 a u 0 

Direct and indirect, 5 in 99 adult operations 
Femoral, 3 in 80 adult operations 

No recurrences in children. ^ Q ^ en the result of a 

Explanation of cons idered theoretical I 

combination of several factors, any ' t cases the records a 

moreover, we are hampered by the ^ This ,s mev.ttd e 

state the opinion of the operator as exarain ed by members of the en 

in a follow-up system where the cases resU l ts in more unbiased ex 

staff at random, though this method prol tio ns for pre«ou s recu 

nations. In six instances, recurrence " J w i.h the implied failure 
rences; in two, the hernia was of the shdi g drainage of the wound » 

to obtain a high closure of the sac Infec a5SOciated with undescenc 

the probable cause in two cases, and 1 

% 51 
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testis, the cord was not transplanted. In one instance, a direct sac was prob- 
ably overlooked, and two were attributed by the operator, to poor closure due 
to deficient musculature. 

Disposition of Recurrences . — In general, the decision as to treatment of 
recurrent cases depends upon the type and size of the recurrence, the age and 
occupation of the patient, and the condition of the musculature. For the 
most part, small direct recurrences are generally given a well-fitting truss. 
A few are given the choice of operation, though it is not urged upon them. 

Table IV 


Deaths in 3000 Consecutive Hernia 


No. 

Sex 

Age 

Type of hernia 

Operation performed 

Time of 
occurrence of 
death 

Cause of death 

_ 

■ 


50 

Umbilical; strang. 

Mayo overlapping 

Died on table 

Ames th., shock, 
obstruction. 

2 

M. 

67 

R. 0 . and Direct 
Ing. 

Bassini, rectus 

trans. 

5th post-op. 
day 

Post-anses., pneu- 
monia. 

3 

M. 

i 

L. D. I., L. Hydro- 
cele 

Bassini, rectus 

trans. 

5th post-op. 
day 

Pulmonary embo- 
lus. 

4 

F. 

55 

Post-op. Ventral 

Lateral overl. 

modified 

4th post-op. 
day 

Paralytic ileus. 

s 

M. 

59 

R. 0 . Scrotal, recur. 

Bass., Imbrica. 
oblique 

14th post-op. 
day 

Renal insuf. Hypo- 
sta., Pn. 

f> 

M. 

3 

i 

L. 0 . 1 . H. scrotal 

Bassini 

2nd post-op. 
day 

Acidosis. 

- 1 
/ 

M. 



Bassini, rectus 

transp. 

Not stated 

Post-op. pneu- 
monia. 

S 

M. 

43 

R. 0 . 1 . H. 

Bassini 

4th post-op. 
day 

Post-op. pneu- 
monia. 

9 

M. 

81 

Double D. I. H. 

Bassini under 

local an. 

2nd post-op. 
day 

Pulmonary embo- 
lism. 

IO 

1 

32 

R. Femoral H. 

Mod. Cushing; 2 
purse-s. 

5th post-op. 
day 

Pulmonary embo- 
lus. 

1 I 

M. 

6 

Double 0 . 1 . H. 

Bassini 

3rd post-op. 
day 

Acidosis; convuls. 


I wo cases were re-operated upon elsewhere, one having become strangulated. 
Though our records are incomplete in this respect, it would seem that about 
twenty-five per cent, of the recurrences were re-operated upon by us, the 
remainder being given some form of retentive apparatus. Some have 
undoubtedly sought re-operation elsewhere. As we become more familiar with 
the Gallic living suture " technic, it is not unlikely that the field of operability 
of these recurrent cases will be greatly extended; and already we are offering 
operation to patients whom we would have felt had but slight likelihood of a 
cure by any other procedure. 
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anaesthetic. It has been our experience that, where gas and oxygen with a 
minimal amount of ether is used, post-operative emesis is not pronounced. 

Mortality . — There were eleven deaths or a percentage mortality of 0.37. 
In ten cases, death occurred between the first and fifth post-operative davs. 
The causes of death represent the usual surgical hazards. In only one instance 
was advanced age of significance; this patient being a male of eighty-one 
years, whose Bassini repair for double direct inguinal hernia had been per- 
formed under local anaesthesia, and who died of pulmonary embolus on the 
second post-operative day. The one case operated upon for strangulation was 
a huge umbilical hernia, ancl death which occurred on the table, was due to a 
combination of shock, toxaemia from ileus, and the general anaesthetic. The 
anaesthetic is the only factor which might better, perhaps, have been eliminated, 
substituting instead, local. As a general rule, strangulated hernia in adults 
should be dealt with under local anaesthesia. 

SUMMARY 

1. Three thousand consecutive recent herniotomies have been classified 
according to age, sex, and type of hernia. Recurrence rates in each group 
have been compiled, based on 837 cases actually followed up. 

2. Causes of recurrence may be arbitrarily divided into : (a) Those factors 
which are inherent in the individual patients, e.g., age, occupation, size and type 
of hernia, development of abdominal musculature, presence of adipose tissue, 
etc. The complete or partial absence of conjoined tendon is the main surgical 
problem that must be met. (b) Factors over which the surgeon has control, 
e.g., failure to recognize and dispose of hernial sac, wound infection, use of 
non-absorbable suture material, closure under tension, failure to support 
operative wound by proper dressings, and to forestall post-operative bron- 
chitis and pneumonia with their attendant cough by appropriate preventa- 
tive measures, allowing the patient out of bed too soon, etc. The exercise 
of more careful judgment in selecting cases for operation, basing the decision 
on a consideration of the patient’s possible factors of failure on the one hand, 
and more attention to the details of' operative technic and post-operatn e care 
on the other, will tend to reduce recurrence rates. 

3. Recurrence in children should be a rare sequel to a properl) perfornie 

operation. In 1191 operations, for all varieties of hernia, 300 of which ne 
followed, we have been unable to find a single recurrence. _ ^ 

4. Follow-up examinations of all cases is becoming the rule in n ^ 

metropolitan clinics. It has been the rule in the Hospital for Rupture ^ 
Crippled for thirty years. Recurrence rates not based upon a 0 
examination should be discounted. >earS . 

5. Direct hernia is rare in the female and in children under ^ tee ^ n( j j n 
three cases of the former, and four of the latter (all males) "^re ^j gnV 
this series. The cure of direct hernia represents a distinct pro 
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are best managed by some modification of the Bassini operation. A certain 
proportion present musculo-aponeurotic deficiencies which render the likelihood 
of a permanent cure slight, and in this group, operation should he withheld. 
In the exercise of more careful judgment in selecting cases for opera- 
tion, as Morrow 0 has stated, lies the hope for better end-results, rather than 
in the adoption of new procedures based upon new principles. “ Saddle-bag ” 
or direct and indirect hernia should he considered as a variety of direct hernia 
and so treated. Removal of both sacs is essential. Our series of 280 direct 
hernia in the male adult, of which, 85 cases have been followed, shows 14 
recurrences or 16.4 per cent. The “living suture” repair of Gallie has a 
wide usefulness in this variety of hernia and may become the method of choice. 

6. There is lacking, thus far, any conclusive evidence that femoral hernia 
repair by the inguinal route is productive of better results than have been 
obtained by the simpler method. 

7. Cases that have once recurred will he more apt to recur again, and the 
second recurrence may he larger and less amenable to truss treatment ; there- 
fore, the question of re-operation should he most carefully considered, and in 
every case, it should not he advised. Thirteen per cent, of the fifty-seven 
recurrences in this series, had followed operation for previous recurrence. 
Gallie’s operation, using “ living sutures ” has a distinct place in this group. 

8. Consideration of the available tissues for repair should determine the 
type of operation to he used in each individual case. The use of a standardized 
technic for all cases is to he deprecated. 

9- Local anaesthesia has extended the field of operability to include the 
aged and those suffering from intercurrent disease which, in itself, con- 
traindicates the use of a general anaesthetic. It is strongly urged in cases of 
strangulated hernia in adults. However, as a routine, we favor for adults, 
gas-oxygen with the addition of a small amount of ether if necessary ; and for 
children, ether by drop method and open cone. 

10. We subscribe to Morrow’s statement that many surgeons consider the 
operative cure of hernia a simple procedure, and agree with him that it requires 
sound surgical judgment and considerable technical skill. 

The writer acknowledges the courtesy of Dr. John B. Walker and Di. 
William B. Coley in permitting him the privilege of compiling these statistics 
based on the records of the First and Second Hernia Divisions of the Hospital 
Ruptured and Crippled. 
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THE SURGICAL ASPECTS OF XANTHOMA TUMORS 
By Edwin M. Miller, M.D. 
of Chicago, III 


Since Rayer 1 in 1836 first described the yellow plaques of the eyelids, 
and Lebert 2 in 1845 mentioned a peculiar yellowish fatty substance found in 
certain tumors of the soft parts, xanthomatous lesions have given rise to many 
interesting studies by dermatologists, chemists, pathologists and in more recent 
years by surgeons. At the present time two well-defined clinical forms are 



recognized: (1) The so- 
called xanthelasma, a local 
lesion confined to the eye- 
lids and (2) .xanthoma 
multiplex, which is a 
generalized form mani- 
festing itself by wide- 
spread cutaneous lesions. 
In addition there are soli- 
tary forms occurring as 
xanthomatous tumors, 
about which, as we shall 
see, there is considerable 
dispute as to classification. 

Xanthelasma, the form 
most commonly met with, 
is characterized clinically 


Fig 1 — Xanthoma of foot (Cross-section ) This was a well i ni'psence of millti- 

encapsulated tumor arising from the fle\or tendon sheaths, present- ,j y t,lc 

ing a brilliant yellow-orange color on section. pj e small Soft, yellowish, 

chamois-like patches on the eyelids. They are often symmetrically arranged 


and appear as a rule near the inner canthus of the eye. They occur almost 
invariably in persons beyond middle life, develop slowly, are not associated 


with disease elsewhere in the bod)', and remain unchanged for many years. 
For the histology of these lesions we are especially indebted to Pollitzer and 
Wile 2 and Waldeyer 4 who have shown that they represent a degenerative 
process within the muscle tissue of the eyelid and appear histologically as an 
accumulation of large polyhedral foamy cells which have undergone a peculiar 


fatty degeneration. 

Xanthoma multiplex, a form more rarely seen, but even more striking 
than the first, is a generalized manifestation of an eruptive disease, appearing 
cutaneously as yellowish lesions varying from papules, nodules and tubercles 
to flat infiltrated plaques or fine yellowish lines. They occur in small groups 
often symmetrically arranged or in large numbers, especially about the 
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joints — the shoulders, elbows, hips and knees, but not uncommonly widely 
distributed over the trunk and extremities. It is met with particularly in 
young people and may 
even be congenital. A 
close study of these cuta- 
neous lesions by many 




investigators since 
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Virchow 5 first described 
them as degenerated 
forms of a connective 
tissue neoplasm, has 
brought to light unmis- 
takable evidence that 
they represent a connec- 
tive tissue reaction to- 
ward a retained foreign 
material, and that they 
bear a definite relation to 
diseases of metabolism. 

Examination of early 
lesions by Pinkus and 
Pick, 0 P o 1 1 i t z e r and 
Wile, 7 M a c 1 e o d 8 and 
others has shown that the initial phase consists in a dilatation of the 
cutaneous capillaries, a proliferation of the perivascular endothelium and a 
r _ deposit within the tissue 
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Fig. 2. — Xanthoma of the foot. Low power showing prohfciation 
of fibrous connective tissue and large multtnuclear foreign body giant 
cells. (Magnification 240 diameters.) 
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Fig. 3. — Xanthoma of foot. High power % iew shon mg t j pic.il “foam” 
cells. (Magnification 1200 diameters.) 
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spaces of a finely divided 
lipoid substance which in 
later stages is absorbed 
by the endothelial and 
connective tissue cells as 
a foreign material. This 
gives rise to the forma- 
tion of large polyhedral 
cells with small nuclei 
and granular cytoplasm 
and is accompanied by a 
reaction on the part of 
the surrounding tissues 
resulting in the forma- 
tion of large multinu- 
clear foreign body giant 
cells and an active pro- 
liferation of the fibrous 
tissue. The frequent 
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r t ] iese lesions to the joints is explained on the basis of 
increased intracapillary tension resulting from constant mobility of the 
The exact nature of this lipoid substance giving rise to these lesions 
tissues. oJ - ect 0 f maU y studies, and has been definitely identified by 

PW'uYand Pick , 0 Pringsheim , 10 Pollitzer and Wile , 11 Darier , 12 Burns , 13 
g "'til 11 and many others. It consists of a cholesterol fatty acid ester which is 
re f rac tive to polarized light. In fresh tissues fixed in formalin the 
. ( ° in , Granules appear as small yellow-red globules when stained with sudan 
* & III, and assume a gray 

color with osrnic acid. 
When fixed in alcohol 
they are readily dissolved, 
and leave behind small 
vacuoles which appear 
microscopically like foam, 
and have given rise in the 
literature to the term 
“ foam cells ” or “ xan- 
thoma cells.” The detec- 
tion of this lipoid and 
the close associa- 
tion of xanthoma multi- 
plex with jaundice and 
diabetes have been the 
stimulus for a vast 
amount of research de- 
voted to the solution of 
the fundamental chemical 
problems concerned. 
While a critical review of 
this work is not essential 
to the subject under dis- 
cussion, yet a brief sum- 
mary of the main features 
seems necessary before we may have a clear perception of the meaning of 
xanthomatous tissues in the forms in which surgeons most commonly see them. 

Cholcstcrin, an integral part of all body tissues, exists normally in the 
blood serum in a concentration of about .16 per cent. It is derived parti)' from 
the food, but mainly from the internal secretions of the various tissues. It is 
eliminated through the bile either in the normal state or in the form of cholalic 
acid. It is increased physiologically during menstration, pregnancy, and in 
the puerperal state, and to its presence has been attributed the severe vomiting 
during the early months of the child-bearing period. Its characteristic large 
flat crystals may be found in any tissue in which cells are undergoing slow 
destruction and where absorption is poor, as in atheromatous patches of the 
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FKi 4. Picture made six months after removal of xanthoma tumor 
(Case I) There is no evidence of recurrence. 
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blood-vessels, encapsulated caseous areas, old infarcts or hgematomas. Its 
ratio in the blood is markedly increased in Bright’s disease and particularly in 
icteric conditions due to obstruction to its normal channel of elimination— the 


common bile duct. 

According to Wells 15 fat in body tissues is derived (i) from food and 
(2) from carbohydrates by a synthetic process. If from proteins at all it is 
probably due to the presence within them of carbohydrate groups. It is utilized 
and transported in the form of its two primary constituents, fatty acids and 


glycerol. It enters and leaves 
the cell in this condition, be- 
ing split or combined by the 
action of the tissue lipase. 
Normally there is little vis- 
ible fat in the cells of the 
parenchymatous organs be- 
cause they are constantly 
being used up by the oxida- 
tion of the glycerol and fatty 
acids by the intracellular 
oxidases. Where there is 
abundant lipase and little 
oxidative activity, as in the 
areolar tissues and liver, fat 
accumulates in large amounts. 
In a true fatty infiltration, 
which is dependent upon de- 
creased oxidation, the fat 



accumulates within the cells as a single large droplet ; whereas in a true fatty 
degeneration, which is brought about by poisons, the fat droplets lie well dis- 
tributed in the granular debris. The accumulation of fat in dead tissue such as 
an anemic infarct, is due to the action of the cell lipase upon the fatty acids and 
glycerol which are diffused in from the periphery into an area deprived of 
oxygen. The amount of fat actually present in a tissue cannot be accurately 
judged by the histological appearance of the fat within the cells, because a 
certain portion of the fat is held in such firm combination that it cannot be 
demonstrated by staining methods. This fixed material is not simple fat, but 
lecithin and cholesterol compounds. In 1902, Kaiserling and Orgler 1(i des- 
cribed under the name “ Myelin ” certain intracellular droplets that may 
be found in the adrenal cortex, in amyloid kidneys, penumonic exudates, tumor 
cells, retrogressive thymus tissue, corpus luteum, and atheromatous patches of 
arteries. This material differs from ordinary fat in being doubly refractive 
(anisotropic) when viewed with the Nicoll prisms and in staining but slightly 
gray with osmic acid. These myelins, according to Wells, are probably mix- 
tures of lipoids 111 which cholesterol esters are very prominent. This work 
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proximity of these lesions to the joints is explained on the basis of 
increased intraeapillary tension resulting from constant mobility of the 
tissues. The exact nature of this lipoid substance giving rise to these lesions 
has been the object of many studies, and has been definitely identified by 
Pinkus and Pick.” Pringsheim. 10 Pollitzer and Wile, 11 Darier, 12 Burns, 13 
Smith 11 and many others. It consists of a cholesterol fatty acid ester which is 
doubly refractive to polarized light. In fresh tissues fixed in formalin the 
lipoid granules appear as small yellow-red globules when stained with Sudan 

III, and assume a gray 
color with osmic acid. 
When fixed in alcohol 
they are readily dissolved, 
and leave behind small 
vacuoles which appear 
microscopically like foam, 
\ j and have given rise in the 
; literature to the term 
“ foam cells ” or “ xan- 
thoma cells.” The detec- 
| tion of this lipoid and 
1 the close associa- 
tion of xanthoma multi- 

■> 

plex with jaundice and 
diabetes have been the 
stimulus for a vast 
amount of research de- 
voted to the solution of 
the fundamental chemical 
1 problems concerned. 
While a critical review of 
this work is not essential 




to the subject under dis- 

Fk. 4 Picture made si\ months after removal of xanthoma tumor CUSsioil, ACt a brief SUUl- 
tCasc I). There is no evidence of recurrence. r ,i • r„„, 

mary of the mam features 

seems necessary before we may have a clear perception of the meaning of 
xanthomatous tissues in the forms in which surgeons most commonly see them. 

C holes! crin, an integral part of all bod}' tissues, exists normally in the 
blood serum in a concentration of about .16 per cent. It is derived partly from 
the food, but mainly from the internal secretions of the various tissues. It is 
eliminated through the bile either in the normal state or in the form of cholalic 


acid. It is increased physiologically during menstration. pregnancy, and in 
the puerperal state, and to its presence has been attributed the severe vomiting 


during the early months of the child-bearing period. Its characteristic large 
flat crystals may be found in any tissue in which cells are undergoing slow 
destruction and where absorption is poor, as in atheromatous patches of the 
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has been corroborated by Dunin-ICarwicka 17 who has shown that this same 
material is found in the cortical cells of the adrenal gland, lutein cells of the 
ovary, and is seen pathologically in the atheromatous arteries, actinomycosis, 
chronic inflammatory areas, and is the chief constituent of hypernephromas and 
xanthomatous tumors. 

In view then of the conditions under which cholesterol esters are found 



Fig 6.— Cystosarcoma-phylloidcs, (Case II). Cross-sec- 
tion of the tumor showing the yellow area A of xanthoma 
tissue. This tumor was in all respects benign. 


in the body it is only reason- 
able to suppose that xantho- 
matous tissue may not only be 
widely distributed, but would 
be most abundantly found in 
diseases associated with a 
lipemia or a hypercholesteri- 
nemia. and this supposition is 
readily confirmed by clinical 
observation. Diabetes melli- 
tus, as is well known, is 
almost invariably accompanied 
by a lipemia and with it we 
often see generalized xantho- 
matous lesions. Mook and 
Weiss lb have recently re- 
ported three cases of general- 
ized xanthoma associated with 
diabetes and two with a 
hvpercholesterinemia. Rosen- 
bloom 19 in 1913 and Burns 
in 1920 made determinations 
by the Bloor method, the lat- 
ter finding three times the nor- 
mal cholesterol content of the 
blood in xanthoma multiplex. 
Similar findings have been 
reported by Yamakawa and 
Kashuwabara.-’ 1 Pinkus and 
Pick JJ have studied sym- 


metrical xanthoma lesions in a patient intensely jaundiced and Kaposi"' 
has stated that 56 per cent, of the generalized forms of xanthoma 
are associated with icterus. Perhaps the most interesting and instructive 
report, however, has recently come from Weidman and Freeman " 4 who 
observed widespread xanthomatous lesions of the internal organs and an 


extreme cutaneous involvement in a boy who bad died after a long-continued 
jaundice. The seat of the original trouble was a biliary cirrhosis, which in turn 
had led to a hypercholesterinemia and consequent xanthomatous changes in 
the tissues. The hilum of the liver, the interstitial tissue of the lung alveoli 
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ing three cases, and classed them with benign tumors. All three presented a yellow 
color in certain areas and within the tissues an ether soluble fatty substance was found. 
Dor 2 ' in 1898 called them myelo-xanthomas and expressed the belief that the xanthoma 
cells and the multinuclear giant cells had the same origin. Bellamy in 1901 classed 
them as endotheliomas, inasmuch as in the evolution of the tumor the primary phase is 
a proliferation of the endothelial cells of the blood-vessels. Bloodgood =" in 1903 and 
again in 1905 20 classified them among the benign hemangiomas. Tourneux 31 in 1913 
collected from the literature and from personal observation 93 cases of what he called 

xanthosarcomas of the tendon 
sheaths in which 54 were of 
the xanthoma type. The fin- 
ger was the site of the lesion 
in 4S, the hand in 12, forearm 
in 6, foot in 19, and the leg in 
1. He states that they may 
grow very slowly and be sta- 
tionary for years, and then 
suddenly grow rapidly, or may 
be malignant from the start. 
Those in the fingers seem to 
*f,, • • - bc most benign. In 21 there 

V'V,k‘ • M •e'c-A *■ '. ^ v - > ; J"*\. • was recurrence after local re- 

v ui. ✓ y *■ * .T t t *«-* ^ h ■/ « -r « • 

moval. Landois and Reid 
in 1915 described the foam 
cells and giant cells in a 
xanthoma which had been 
mistaken for a sarcoma, and 
expressed the belief that they 
were not pathognomonic of 
xanthoma and were due to 
absorption of cholesterin from 
the broken-down blood cells. 
Brodcrs 33 of the Mayo Clinic 
in 1919 reported 17 cases of benign xanthic extra-periosteal tumors of the extremities 
of which 16 were connected with a tendon sheath. Foreign body giant cells and 
blood pigment were present in all of his cases and foam cells in 64 per cent. In 
35-3 per cent, the etiology was associated with a definite history of injury. Ollerenshaw '* 
in 1922 described bilateral symmetrical tumors of the Achilles tendon the size of 
walnuts which were removed at operation. They contained many giant cells and 
foam cells and he called them granulomas. In addition to the local tumors cutaneous 
xanthomatous lesions existed 011 the arms. Flcissig 33 in 1922, after reporting 3 cases of 
his own and reviewing many cases from the literature came to the conclusion that the 
so-called “ myelomas ” or “ giant-celled sarcomas *’ of the tendon sheaths of the fingers, 
toes, hands and feet, forearms and legs, are not true tumors at all, but tendon sheath 
granulomas. They are all somewhat lobulated, have a yellow-red mottled color, and are 
of a firm elastic consistency. Microscopically there is a conspicuous absence of sarcoma 
tissue, a predominance of foreign body giant cells, and the blood pigment present in the 
tissue has nothing to do with the color of the tumor. They arc benign and local removal 
is sufficient. 

These views correspond in the main with those of Garrett, 3 " who working in 
Bloodgood’s laboratory, has very recently published a careful study of 196 soft tissue 
tumors. These included 76 fibrohxmangiomas, 30 fibromas of the tendon sheaths, 26 
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Fig. 9. — -Case II, Cystosarcoma-phylloides. Higher power, 
showing "foam” cells, A and a foreign body giant cell, B. (Magni- 
fication 240 diameters.) 
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granulation tissue tumors, 53 cases of bursitis, and 11 tumors connected with joints. In 
this series the characteristic elements of xanthoma tissue, namely the yellow color, the 
foam cells, and the foreign body giant cells, could be made out in 19 of the fibro- 
luemangiomas, in 11 of the tendon sheath fibromas, in one granulation tissue tumor, in 2 
bursitis cases, and in 4 tumors connected with joints. The author differs with Fleissig in 
believing that the yellow color of these tumors is due entirely to pigment absorbed from 
the degenerated blood, lays particular stress upon their benign character, but at the same 
time strongly emphasizes the importance of thorough local removal. 

While it is true that the majority of xanthomatous tumors are seen about 
the hands and feet, especially in connection with the tendon sheaths, other 
parts of the body are not infrequently involved. Thus Carroll Smith 37 in 
describing what he calls 
“ true xanthoma tumors,” 
reports one situated on the 
tongue, one on the labia 
majora involving the skin 
and submucosa, a third in 
the parotid gland and a ( 

fourth, a walnut sized '* 

tumor, in the dura over [ f 
the region of the frontal * f 
lobe. All of these were ' 
benign tumors and were 
classed as xanthomatous t 
endotheliomas. Of even 

greater interest is the re- » ~ t ir * v 

port of Ewing - "’ who in ^ * , . 

1922 described typical VT _ '* 

xanthomatous tissue in - 



connection with tumors of 
bone. “ Some of the cen- 
tral giant-cell tumors of 


Fig. 10. — Case II, cystosarcoma-phylloides. Higher power, 
showing a group of multinuclcar foreign body giant cells, A. (Mag- 
nification 240 diameters.) 


bone ” he says, “ are solid throughout, firm, dry and yellow. The yellow color 
is due to the presence of many large polyhedral cells distended with lipoid 
granules. These tumors have greater growth capacity than the ordinary giant- 
cell tumor. They often reach considerable size, breaking down the bony cap- 
sule and forcing their way between muscle and fascia, but definite infiltrative 
growth is rare. . . . Their structure presents a diffuse growth of medium 
sized spindle cells with very little hyperchromatism. Varying proportions of 
the tissue are composed of the lipoid cells. Giant cells are missing over large 
Portions of the growth, but usually they appear abundantly in some portions, 
generally about blood spaces or blood extravasations. If the histologist 
encounters only the spindle cells, an erroneous impression of a malignant 
tumor is liable to be gained. ... 1 have never known these tumors to produce 

me la stases and I have been unable to find authentic records of such compli- 
cation, but it seems quite possible that by curettage, groups of viable cells 
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could be dislodged from the tumor mass and pass into the blood-vessels. How- 
ever, the blood-vessels are usually small and scanty and the danger of 
metastases can probably be ignored. That a central xanthosarcoma of bone is 
a variant of the giant-cell tumor is clearly indicated by the clinical history, 
central location, general structure, the course of the growth as revealed by the 
X-ray, and by the not infrequent occurrence of xanthoma cells in typical 
giant-cell tumors.” 

One might go on indefinitely and cite reports from other authors, without 
adding materially to the evidence already at hand that xanthomatous changes 
being of a degenerative character may occur in any type of endothelial or 
connective-tissue tumor in which the metabolic disturbances are favorable for 

their formation, and that 
by far the majority of 
tumors in which xantho- 
matous tissue is seen are 
benign in character and 
should be so surgically 
treated. 

The author desires to 
present three clinical cases in 
which xanthomatous changes 
are well illustrated. The first 
is that of a Jewish woman 
about fifty years of age who 
came to the hospital because 
of tumor of the right foot 
which had been developing 
for the past two years. When 
first noticed it was a small 
pea-sized nodule on the dor- 
sum of the foot; it giew 
rapidly to the size of a cherry 
and then very slowly enlarged 
until it has now become the 
size of a walnut. There was 
no injury associated with its onset, it was at no time painful, and the only reason for her 
coming to the doctor was the inconvenience it gave her in walking. On examination we 
found a non-inflammatory rather firmly fixed solid tumor the size and shape of half an egg 
with its broad base occupying the area over the web between the great and second toes. Its 
surface was smooth and the skin over it could be wrinkled between the fingers. X-ray 
showed no calcification and no bony abnormalities and we made a diagnosis of a benign, 
well encapsulated connective tissue tumor, probably a fibroma. Under local anaesthesia a 
longitudinal incision was made over the tumor and a definite line of cleavage followed 
between the skin and the fibrous capsule of the tumor. The separation was continued 
without difficulty down to the web between the toes where an indefinite connection with 
the sheath of the flexor tendons was divided and the utmor removed intact. On cutting 
through the tumor with a knife the tissue though fairly firm had an elastic spongy con- 
sistency, and the cut surface was of a diffuse brilliant yellow-orange color mottled with 
small areas of reddish-brown. (Fig. i.) Microscopic examination (Fig. 2) showed a 
ground work of loose fibrous connective tissue rich in blood-vessels with clusters of 
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Fig. 11. — Multiple myelomas. At A, tissue was removed for micro- 
scopic section and showed typical xanthoma cells. 
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large polyhedral cells scattered diffusely throughout the tumor. Many large multinuclear 
foreign body giant cells were seen, and not a little yellow pigment. Under high power 
(Fig. 3) these large polyhedral cells were seen to have rather small dark nuclei, 
and the cytoplasm to be filled with fine granules which gave a yellow-red color with 
sudan III. and a gray color with osmic acid, the typical picture of the foam cells 
characteristic of xanthoma tumors. Repair of the wound was rapid and there has been 
no evidence of recurrence 6 months after operation (Fig. 4). 

The second case is that of a woman of forty years, who entered the service of 
Doctor Lewis because of a tumor of the right breast which had been gradually developing 
over a period of 6 years, not associated with pain, glandular enlargement or discharge 
from the nipple. (Fig. 5.) Examination showed a tumor mass about the size and shape 
of a grape fruit occupying the 
anterior part of the breast. It 
had a peculiar violaceous color, 
was solid in consistency, pre- 
sented a smooth surface and 
was freely movable over the 
pectoral muscles. A diag- 
nosis of cystosarcoma-phyl- 
loides was made and this was 
confirmed by operation which 
consisted of a complete mam- 
mectomy. On cross-section 
of the tumor (Fig. 6) an 
area about the size of a 
hen’s egg had a brilliant 
yellow-orange color which 
was in marked contrast 
to the remaining tissue. On 
microscopic section (Figs. 7, 

8, 9 and 10) through this area 
the connective-tissue stroma 
of the long tree-like processes 
showed a large amount of 

blood pigment, manv large Fig. I2, — Multiple myelomas. Case III. Showing myeloid cells A 

... . r . * , ", and multinuclear giant cells B. (Magnification 250 diameters.) 

multinuclear foreign body 

giant cells, and the typical foam cells of xanthoma tissue. This is a very unusual finding 
in a breast tumor and without doubt represents a degenerative process in the connective 
tissue in a rather limited portion of a large benign tumor. 

The third case is that of a small boy who entered the service of Doctor Phemister 
with multiple myelomas involving the bones of the cranium, vertebrae and extremities. 
(Fig. 11.) For the purpose of microscopic study a piece of tissue was removed from a 
lesion in the shaft of the humerus. The predominating type of cells was the plasma 
cells and myelocytes, but in addition there were areas near the cortical bone in which 
large multinuclear foreign body giant cells were seen (Fig. 12) and in a few places 
the typical foam cells characteristic of xanthoma tissue were present (Fig. 13). 

While these clinical reports add weight to the already well established views 
regarding the nature of xanthomatous tissue, there still remains the much 
disputed question as to what the yellow color of this tissue is due. Bloodgood 
and his students have attributed it to the presence of blood pigment, while 
bleissig has emphatically expressed his belief that this is a negligible factor 
and that the real cause is the presence in the foam cells of the lipoid granules. 
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The ideas of most other writers have coincided with one or the other of these 
two views. The true solution in all probability lies between the two, that is, a 
combination of both. Prof. Le Roy Palmer 39 of the University of Minnesota 
has during the past few years made exhaustive studies of the pigments in plant 
and animal life, and certain facts established by him have a direct bearing on 
the point under discussion. He has shown that the orange, red and yellow pig- 
ments found throughout plant and animal life are the carotinoids, carotin and 
xanthophyll. Certain animals, such as the swine, sheep, goats, dogs, cats and 
guinea pigs, whose body fat is white, are devoid of these pigments in their 
blood. The carotin of butter fat, adipose tissue and blood serum of cattle 

is biologically derived 
^ from the food and 1 that 

a similar relationship ex- 
ists between xanthophyll 
of egg yolk and fowl tis- 
sue fat and plant xan- 
thophyll. The pigments 
of human milk fat and 
probably human tissues 
in general very likely 
contain either of these 
pigments or both, and 
that there is evidence of 
a carotin albumen com- 
plex in the blood serum 
which may play an im- 
portant part in the proc- 
ess of fat synthesis. 

In the light of these 
facts there is little doubt 
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Fig. 13. — Case III. Multiple myelomas. Showing group of xanthoma 
‘'foam" cells A. (Magnification 250 diameters.) 


but that the brilliant orange-yellow color of xanthoma tissue is directly due 
to the presence of one or both of these pigments, which being normally present 
in the blood serum are, as pointed out by Wells, readily taken up and com- 
bined with the cholesteral fatty acid esters (themselves colorless) which in all 
xanthoma tissues are so abundantly present. 
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